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INTRODUCTION 

1  The  purpose  of  this  course 

Looking  and  Seeing,  a  course  of  four  books,  provides  a 
training  in  visual  understanding  and  discrimination :  a  course 
of  visual  education.  Although  in  recent  years  much  has  been 
said  and  written  about  the  importance  of  visual  education, 
no  textbook  on  the  subject  has  yet  appeared.  Until  now, 
anyone  interested  in  teaching  it  has  had  to  make  up  his  own 
course  or  resort  to  books  which  deal,  often  from  a  specialist’s 
point  of  view,  with  vaiious  aspects  of  vision,  design,  engin¬ 
eering,  town  planning,  and  so  on.  This  is  not  only  a  com¬ 
plicated  process  in  itself  but  involves  a  task  of  abstraction 
comparable  to  teaching  first  year  biology  from  erudite  books 
intended  for  medical  students  or  biochemists. 

The  four  parts  of  Looking  and  Seeing  are,  it  is  believed, 
the  first  school  textbooks  of  visual  education  ever  to  be  pub¬ 
lished.  They  present  basic  visual  knowledge  in  easily  graded 
chapters  and,  like  so  many  books  in  other  school  subjects, 
include  exercises  involving  activities  of  various  kinds. 

This  is  not  a  course  of  design  appreciation  with  vague  de¬ 
scriptions  of  well-designed  objects.  The  author  believes  that 
the  problem  must  be  attacked  at  a  deeper  level,  so  that  pupils 
will  eventually  acquire  a  foundation  of  knowledge  on  which 
to  base  sound  visual  judgments  of  their  environment.  Such 
informed  judgments  will  replace  the  bewilderment  and  in¬ 
difference  so  often  found  at  present.  The  richer  experience  of 
the  physical  world  made  possible  through  Looking  and 
Seeing  will  allow  readers  to  enjoy  new  outlets  for  self- 
expression  and  will  stimulate  creative  and  positive  attitudes. 


2  The  plan  of  the  course 

The  organisation  of  Looking  and  Seeing  arises  from  a 
simple  progression.  Parts  One  and  Two  could  be  considered 
as  a  grammar  of  vision,  in  which  the  elements  of  which  our 
visual  world  is  composed  are  discussed  and  analysed.  Parts 
Three  and  Four  show  how  this  grammar  may  be  applied. 
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Part  2  Introduction 

PART  ONE/PATTERN  AND  SHAPE 

Readers  are  encouraged  to  look  at  the  world  around  them. 
Patterns  feature  prominently.  They  serve  as  a  useful  means 
of  explaining  and  relating  other  concepts:  for  example,  en¬ 
vironment,  social  forces,  character.  In  the  last  two  chapters 
the  idea  of  form  is  introduced. 

PART  TWO/THE  DEVELOPMENT  OF  SHAPE 

The  story  of  form  is  continued,  but  on  the  level  of  tech¬ 
nology.  Tradition  and  modern  materials  impose  their  own 
aesthetic  on  the  objects  into  which  they  are  formed.  This 
aesthetic  is  guided  by  a  natural  development,  rather  like  the 
evolution  of  natural  organisms,  in  which  function  asserts  its 
supremacy. 

PART  THREE/THE  SHAPES  WE  NEED 

This  part  deals  mainly  with  the  two  strands  of  design :  the 
purely  mechanical  and  mathematical,  and  the  human. 
Ideally,  the  man-made  world  should  be  a  synthesis  of  the  two. 
This  synthesis  provides  a  visual  language. 

PART  FOUR/THE  SHAPE  OF  TOWNS 

The  town  is  considered  as  the  most  complicated  and  ambi¬ 
tious  man-made  shape.  Basically  we  are  here  still  grappling 
with  design  problems  which  confronted  the  early  craftsmen, 
but  on  a  very  much  vaster  scale,  one  which  is  likely  to  in¬ 
crease  in  complexity  within  the  next  generation. 

PLACE  OF  LOOKING  AND  SEEING  WITHIN  THE  SCHOOL 
CURRICULUM 

The  subject  matter  of  this  course  will  be  better  understood 
when  related  to  other  school  subjects.  The  relationship  be¬ 
tween  society  and  pattern  can  be  the  subject  of  an  historical 
study,  the  relationship  between  man’s  surroundings  and  the 
patterns  he  produces  could  be  linked  to  geography.  If  crafts 
such  as  pottery  or  weaving  are  practised  in  the  school  a 
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fruitful  liaison  could  be  established.  The  diagrams  or  draw¬ 
ings  derived  from  a  study  of  everyday  patterns  can  be  used 
in  art  lessons.  In  this  way  a  cross-fertilisation  will  ensue; 
not  only  will  the  course  gain  in  meaning  through  association 
with  other  subjects,  but  it  will  surely  enrich  these  subjects  as 
well.  It  will  also  introduce  the  idea  that  all  fields  of  knowledge 
are  somehow  part  of  the  same  endeavour. 

THE  EXERCISES 

The  exercises  at  the  end  of  each  chapter  form  an  essential 
part  of  the  course.  If  possible  these  should  be  executed  in  a 
book,  or  else  on  sheets  of  unruled  paper  or  cartridge  paper  and 
kept  in  a  folder.  It  is  most  important  that  past  work  should  be 
available  for  reference,  so  that  the  growth  of  the  pupil’s  ideas 
and  vision  can  be  surveyed  by  teacher  and  pupil.  Further¬ 
more,  such  notebooks  should  never  be  approached  with  any 
kind  of  formality.  On  the  contrary,  the  children  should  be 
allowed  to  enter  spontaneously,  in  graphic  or  literary  form, 
any  observations  they  think  relevant,  and  to  add  any  subse¬ 
quent  observations  from  time  to  time,  even  when  this  con¬ 
flicts  with  ideas  of  neatness.  The  exercises  are  not  meant 
simply  to  implement  rules  derived  from  the  lessons ;  they  aim 
to  stimulate  further  ideas  and  individual  initiative.  This 
stimulation  must  be  considered  the  most  valuable  part  of  the 
course.  The  subject  matter  of  Looking  and  Seeing  cannot 
possibly  be  absorbed  in  the  same  way  by  people  of  different 
temperaments  and  abilities.  Some  notebooks  will  undoubted¬ 
ly  be  stronger  on  the  literary  side  than  on  the  visual,  others 
may  be  more  visually  discriminating,  but  all  readers  will 
share  an  increase  in  creative  power. 
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THE  DEVELOPMENT  OF  SHAPE 
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Chapter  1  The  forces  which  shape  materials 

Form  is  the  outcome  of  forces  acting  on  a  material.  When  the  material 
and  the  forces  change ,  the  forms  they  create  must  also  change.  This  can 
be  shown  by  examples  from  the  technology  of  the  Stone ,  Bronze ,  and 
Iron  Ages. 

A  form  is  the  outcome  of  the  interaction  of  forces  and 
materials.  A  stone  may  be  shaped  by  many  different  natural 
forces  and  in  each  case  a  different  form  will  emerge.  Again, 
the  same  force  applied  to  different  kinds  of  stone  produces 
different  forms.  Obsidian  breaks  in  a  markedly  different  way 
from  sandstone,  for  example.  Part  One  showed  the  relation¬ 
ship  between  materials  and  patterns;  we  now  discover  a 
similar  relationship  between  materials  and  shapes. 

An  understanding  of  the  development  of  tools  through 
many  intermediate  stages  is  vital  to  this  theme.  What  appears 
to  be  the  final  and  most  perfect  solution  is  eventually  chal¬ 
lenged  by  the  advent  of  new  materials  and  new  techniques. 
This  process  is  particularly  relevant  today,  and  is  therefore 
described  in  some  detail.  It  should  be  closely  followed,  each 
stage  being  thoroughly  understood  before  going  on  to  the 
next.  To  study  these  developments  with  the  help  of  actual 
exhibits  in  museums,  and  in  greater  detail,  where  circum¬ 
stances  permit,  would  undoubtedly  make  them  more  vivid. 
To  relate  them  to  archaeology  and  the  social  development  of 
man — hinted  at  here  and  there — would  heighten  the 
significance  still  further.  But  let  us  substitute  for  the  usual 
purely  historical  attitude  a  study  of  man’s  increasing  aware¬ 
ness  of  the  character  and  properties  of  the  materials  he  found 
and  his  acquisition  of  suitable  techniques  to  master  them. 
This  study  shows  us  techniques  which  evolved  because  of 
man’s  ability  to  observe  and  understand  the  properties  of 
the  materials  at  his  disposal. 

It  is  important  to  notice  that  tools  produced  even  in  the 
early  ages  of  conscious  tool-making  bear  every  mark  of 
attempts  to  go  beyond  the  dictates  of  mechanical  function. 
The  shapes  are  more  refined  than  one  would  have  expected 
pure  utility  to  demand.  Sometimes  the  absolute  mechanical 
efficiency  of  shapes  and  patterns  is  temporarily  and  to  some 
degree  sacrificed  in  this  cause.  One  can  only  guess  what  in¬ 
spired  the  patterns  of  io,  page  9,  and  5,  page  12,  and  in  the 


pages  5-6 


pages  7-14 
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latter  case  the  retention,  as  symbols,  of  obsolete  forms  (rivet 
heads).  Furthermore,  it  is  quite  likely  that  the  primary  pur¬ 
pose  of  the  loops  cast  integrally  with  the  body  of  the  spear¬ 
head  was  to  allow  streamers  to  be  fastened  to  it.  In  many 
subtle  ways  the  shaping  of  tools  was  directed  by  motives 
which  can  only  be  described  as  metaphysical.  Tools  had  to 
satisfy  these  needs  as  well  as  those  of  material  efficiency. 

Without  going  into  great  detail  one  could  also  reflect  on 
the  effect  which  the  shaping  of  tools  and  other  objects  had 
on  the  human  mind.  For  instance,  the  shaping  of  pottery 
vessels  must  have  given  man  a  sense  of  magical  powers  over 
his  environment,  for  he  had  transformed  a  soft  material, 
amorphous  and  indifferent,  into  useful  shapes  of  hard  and 
definite  structure.  The  making  of  objects  became  associated 
with  magic.  Even  as  late  as  classical  times  we  find  a  tool- 
maker,  Vulcan,  elevated  to  the  rank  of  the  immortals. 

page  75  EXERCISES 

The  stone  axe,  4,  would  soon  lose  its  tips  in  actual  use.  The 
opposite  end  was  used  as  a  hammer.  While  the  thickening 
into  a  bulbous  shape  is  natural  to  bronze,  which  will  produce 
such  a  shape  when  used  for  hammering  or  beating,  it  is  quite 
inappropriate  and  impractical  for  stone. 

The  wrought  iron  screen,  5,  is  a  natural  outcome  of  the 
method  by  which  it  was  produced  but  that  does  not  mean 
that  this  is  the  only  correct  pattern. 


14 


Chapter  2  Modern  materials  need 
modern  shapes 

Technology  attempts  to  make  the  most  efficient  use  of  materials  and 
production  methods .  To  understand  the  shapes  produced  by  modern 
technology  we  must  know  something  of  the  materials  and  processes  em¬ 
ployed.  A  discussion  of  the  principles  of  plastic  and  reinforced  concrete 
shapes;  these  shapes  can  be  explained  in  terms  of  the  character  of  the 
materials  and  the  methods  used  to  form  them. 

The  craftsman  working  in  a  vernacular  tradition  instinct¬ 
ively  relates  his  material  to  his  process.  He  would  no  more 
wish,  or  be  able  to,  work  against  the  apparent  laws  of  nature 
and  the  traditions  of  his  society  and  environment,  that  is  in  a 
different  idiom,  in  a  different  ‘style’,  than  a  rose  could  bear 
apples.  He  is  so  much  the  interpreter  of  his  own  tradition 
that  the  forms  he  produces  have  the  ‘rightness’  of  natural 
shapes,  in  which  the  material  and  the  process  (and  the  func¬ 
tion)  are  in  a  harmonious  relationship.  Many  a  humble 
village  church,  such  as  the  one  on  page  3,  shows  this  natural 
sensitivity  at  work.  These  relationships  were,  until  the 
eighteenth  century,  understood  not  only  by  craftsmen  but  by 
the  community  as  a  whole.  Today  we  have  almost  completely 
lost  this  capacity.  Moreover,  in  our  society  the  variety  of 
materials  is  so  great,  the  processes  employed  so  complicated 
that  our  knowledge  of  them  cannot  be  complete.  Our  judg¬ 
ments  are  therefore  uncertain.  Not  only  have  we  lost  the 
ability  to  recognise  harmonious  relationships,  we  even  lack  the 
basic  feeling  we  once  had  for  everyday  materials.  We  neither 
know  nor  feel  what  is  a  good,  i.e.  an  efficient  and  harmon¬ 
ious  glass  shape,  or  pottery  shape,  or  what  is  a  ‘woody’  shape. 
How  can  we  hope  to  experience  new  shapes  made  of  less 
familiar  materials,  such  as  the  camera  on  page  2  ? 

Experimenting  with  materials  will  help  us  to  understand 
them  better  and  give  us  an  idea  of  the  shapes  through  which 
an  object  has  to  pass  on  its  way  to  its  final  shape.  This  devel¬ 
opment  is  an  integral  part  of  the  shape;  everything  contains 
its  own  history  as  well  as  that  of  its  species. 

Visits  to  factories,  together  with  a  clear  explanation  of  the 
basic  processes,  are  valuable.  Plastics  works,  glass  works, 
metal  works,  potteries,  furniture  factories,  and  even  those 
producing  pre-stressed  concrete  units  are  all  worth  visiting. 
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The  planning  of  such  a  visit  is  most  important.  First  of  all 
it  should  be  ascertained  that  the  products  of  the  factory  do  in 
fact  bear  out  the  principles  expounded  in  Looking  and 
Seeing.  It  is  also  of  the  greatest  importance  that  the  salient 
points  emerge  clearly  and  unmistakably  from  such  a  visit. 
Much  time  can  be  wasted  on  inessentials  which  will  not  only 
reduce  the  time  allowed  to  the  basic  processes,  which  are 
after  all  the  whole  point  of  the  visit,  but  could  have  a  mudd¬ 
ling  effect.  A  projected  visit  should  be  discussed  in  advance 
so  that  the  pupils  know  what  to  expect  and  what  to  look  for. 
However,  factory  visits  will  not  be  fully  effective  unless  they 
are  coupled  to  considerations  of  wider  issues  (e.g.  the  role  of 
the  handle  of  the  cup).  Members  of  the  technical  staff  of 
factories  who  often  act  as  guides  are  only  rarely  aware  of  any 
wider  issues  relating  to  their  products.  This  may  mean  that  a 
certain  amount  of  research  must  be  undertaken  by  the 
teacher,  or  in  some  cases  it  could  be  made  the  theme  of  an 
individual  or  communal  project.  It  may  also  be  possible  to 
relate  two  different  materials  and  their  different  processes  to 
each  other,  especially  where  products  are  in  competition. 
The  watering  cans,  1-4,  page  26,  provide  one  such  example, 
and  many  more  can  be  found  among  furniture  and  other 
household  goods.  Often  technical  points  will  arise,  which  can 
only  be  settled  by  those  closely  associated  with  the  product. 

The  production  of  the  wine  glass,  3,  4,  page  1 7,  shows  how 
pattern  and  shape  may  be  related  to  each  other  as  well  as 
to  their  common  material  when  produced  by  the  same 
process.  All  relationships  fall  into  place. 
pages  26-27  The  plastic  watering  can,  4,  6,  is  an  ingenious  structure 
(e.g.  the  clasp  becomes  a  handle  when  used  as  a  bucket) 
which  exploits  its  material  (e.g.  the  transparency  of  the 
bucket  makes  it  possible  for  the  measuring  scale  to  be  read 
from  the  outside)  and  has  a  natural  rhythm  (e.g.  the  line  of 
the  handle). 

page  28  The  shapes  of  the  objects  on  this  page  are  designed  to 
make  the  most  of  the  opportunities  offered  by  their  materials. 
The  plastic  part  of  the  camera,  2,  takes  full  advantage  of  its 
production  methods.  The  fine  detailing  is  further  shown  on 
page  2.  The  designer  of  the  bucket,  1,  could  have  imitated 
the  pattern  and  form  of  a  zinc  bucket  but  that  would  have 
made  it  less  efficient  as  well  as  less  pleasing  than  in  its  present 


16 


Part  2  Chapter  2 

form.  The  bucket  was  primarily  meant  for  use  on  building 
sites.  Its  reinforcements  stiffen  the  walls  vertically,  so  that 
heavier  loads  can  be  carried.  The  walls  remain  flexible  hori¬ 
zontally  so  that  they  can  bend  to  allow  layers  of  dried,  hard 
cement  to  be  removed. 

Each  material  has  its  own  disadvantages  which  a  good 
designer  will  always  bear  in  mind.  These  disadvantages  im¬ 
pose  limitations  on  the  design,  but  may  be  more  than  com¬ 
pensated  for  by  the  advantages  of  the  material.  If  a  shape 
specifically  designed  for  one  material  is  imitated  in  another 
material,  the  design  limitations  of  both  are  added,  while  many 
of  the  advantages  of  both  are  excluded.  Such  shapes  must 
therefore  be  less  efficient.  Neither  do  they  possess  the  natural 
harmony  which  exists  between  a  material  and  the  form 
designed  in  accordance  with  its  character.  Imitations  always 
fall  between  two  stools. 

The  photographs  of  the  chairs  show  many  attempts  to 
explore  the  possibilities  of  different  materials — and  their 
combinations — for  this  purpose.  Although  no  aesthetic  judg¬ 
ment  is  intended,  the  relationship  between  form  and  material 
will  be  quite  obvious.  The  bent  plywood  chair,  14,  page  31, 
is  a  good  example  of  how  a  designer,  through  his  under¬ 
standing  of  the  character  of  his  material  and  his  sensitivity  to 
it  can  channel  it  into  forms  wholly  satisfying  from  every 
point  of  view.  Yet  if  such  a  shape  were  applied  to  another 
material,  such  as  fibreglass,  it  would  be  completely  un¬ 
successful.  This  type  of  comparison — another  example  of 
further  work  which  could  be  carried  out  by  pupils  on  their 
own — can  be  applied  to  other  objects. 

Shapes  designed  to  take  advantage  of  a  particular  material 
— reinforced  concrete,  for  example — come  close  to  the  con¬ 
cept  of  organic  shapes.  (This  is  foreshadowed  on  pages  122, 
123  of  Part  One.)  Often  these  shapes  have  an  elemental 
quality,  the  supports  of  the  stairs  in  5,  page  37,  for  example, 
as  well  as  other  shapes  in  this  and  other  chapters  (the  ship’s 
mast  4,  page  41,  the  plastic  jug  5,  page  27). 

The  shapes  of  reinforced  concrete  are  above  all  calculated 
shapes,  but  although  such  mathematical  shapes  will  play  an 
ever-increasing  part  in  human  surroundings,  they  cannot  by 
themselves  be  considered  satisfactory  until  they  have  been 
sifted  and  interpreted  by  the  architect’s  intuition.  In  good 


pages  30-3  [ 


pages  32-42 
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modern  shapes  the  materials  themselves  or  the  details  of 
their  construction  provide  their  own  decoration.  The 
cables,  spine  and  ribs  of  the  Saarinen  structure,  page  42,  the 
shape  of  the  bent  plywood  chair,  14,  page  31,  the  structure  of 
lamp  post,  3,  page  40,  are  all  part  of  the  visual  language  of 
our  times,  emphasising  as  it  does  the  essential  character  of 
things.  (The  term  Visual  language’  is  discussed  in  Part 
Three.) 

page  43  EXERCISES 

The  exercises  are  as  usual  designed  to  consolidate  and  to 
stimulate.  Everyday  objects  should  be  brought  to  school, 
discussed  and  compared  from  all  possible  points  of  view. 
They  should  be  related  to  processes  of  production  and  to 
function.  Possible  improvements  in  design  could  be  suggested. 
Actual  objects  should  be  used  in  discussions  of  this  kind  as 
far  as  possible — photographs  are  after  all  only  substitutes 
(but  better  than  nothing).  To  be  able  to  handle  a  cup  is 
worth  more  than  all  the  clever  photographs  which  could  be 
made  of  it.  The  writing-and-drawing  method  of  observation 
and  expression  should  once  more  be  used  as  fully  as  possible. 
The  wheelbarrow,  4  (a  prize-winner  in  a  competition), 
shows  an  ingenious  use  of  the  material  by  an  outstanding 
designer,  but  it  has  certain  functional  disadvantages  in¬ 
herent  in  the  material.  The  handles,  for  instance,  are  formed 
by  projections  of  the  main  body  of  the  barrow,  strongly 
curved  for  structural  strength.  This  seems  the  most  logical 
thing  to  do  for  now  the  whole  shape,  apart  from  the  wheel, 
can  be  moulded  in  one  piece.  It  also  makes  for  visual  unity. 
But  the  handles  are  far  from  comfortable. 
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Chapter  3  Shapes  with  a  purpose 

The  evolution  of  natural  and  man-made  shapes  is  guided  by  function. 

The  role  of  intuition  and  calculation  in  the  creation  of  man-made 

shapes ,  which  reflect  mental  as  well  as  material  needs  and  functions. 

Natural  shapes  are  determined  by  natural  necessities, 
such  as  resistance  to  the  forces  acting  on  them.  When  these 
forces  change,  the  structure  of  the  organism  must  evolve  to 
meet  the  changing  conditions  if  it  is  to  remain  in  existence. 
The  evolution  of  the  horse  from  a  small,  dog-sized  browser  to 
its  present  shape  is  a  classic  example  of  such  a  series  of 
changes.  If  all  the  conditions  which  caused  these  changes 
were  available  in  the  form  of  mathematical  data  it  would  be 
possible  to  show  the  evolution  of  the  horse’s  skeleton  in  much 
the  same  way  as  the  evolution  of  the  crane,  page  46.  But  al¬ 
though  this  is  not  possible  the  comparison  can  be  appreciated. 

Structural  strength  is  not  always  the  determining  factor. 
The  colours,  patterns,  textures  and  even  the  sizes  of  natural 
shapes  are  all  important  to  the  efficient  workings  of  the  organ¬ 
ism.  The  principle  of  evolutionary  change  is  an  important 
one  and  is  pursued  throughout  this  book.  Nature’s  shapes, 
patterns,  and  colours  are  considered  sufficiently  pleasant  by 
most  people  to  be  imitated,  often  in  a  thoughtless  fashion. 
Yet  these  ‘aesthetic’  shapes  are  all  the  outcome  of  the  stern 
laws  of  natural  selection,  surviving  because  of  their  efficiency 
(examples  on  page  50).  When  man-made  objects  are  allowed 
to  evolve  in  the  same  natural  way  they  readily  fall  into  grace¬ 
ful,  harmonious  shapes  and  patterns.  But  while  natural 
shapes  have  to  conform  only  to  the  needs  of  material  effi¬ 
ciency,  man-made  shapes  must  also  meet  the  needs  of  the 
human  mind. 

We  know  that  evolutionary  changes  are  very  slow  and 
that  although  natural  shapes  are  always  approaching  maxi¬ 
mum  efficiency  they  may  never  reach  it  because  of  constantly 
changing  conditions.  Many  natural  forms  follow  the  stress 
lines  of  the  forces  to  which  they  are  normally  subjected,  be¬ 
cause  in  this  form  they  are  best  able  to  resist  the  destructive 
effect  of  these  forces.  But  they  sometimes  take  millions  of 
years  to  arrive  at  these  shapes.  Man-made  things  follow  a 
similar  evolutionary  pattern,  although  because  we  are  largely 


pages  44-51 
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able  to  calculate  the  forces  we  are  dealing  with,  the  process 
is  speeded  up.  For  example,  the  method  known  as  photo¬ 
analysis  produces,  by  the  use  of  polarised  light,  photo¬ 
graphs  of  the  forces  which  must  be  resisted  (9,  10,  11,  page 
47).  These  photographs  can  be  of  great  help  to  the  engineer, 
industrial  designer  or  architect.  Stress  diagrams  of  this  kind 
cannot  always  be  translated  direct  into  shapes,  as  many 
other  requirements  must  also  be  satisfied,  such  as  ease  of 
production,  but  where  they  are  followed,  stronger  structures 
and  better  shapes  are  the  result.  Stress  lines  can  be  easily 
followed  in  reinforced  concrete,  and  where  this  is  done  the 
effect  is  very  similar  to  that  of  natural  shapes. 

The  aim  of  the  engineer,  as  that  of  nature,  is  to  produce  a 
structure  or  shape  in  which  stresses  are  uniform.  A  seven¬ 
teenth-century  scientist  poses  the  problem  in  this  form:  Tt 
would  be  a  fine  thing  if  one  could  discover  the  proper  shape 
to  give  a  solid  in  order  to  make  it  equally  resistant  at  every 
point,  in  which  case  a  load  placed  in  the  middle  would  not 
produce  fracture  more  easily  than  if  placed  at  any  other 
point.’  Modern  methods  of  research,  calculation  and  pro¬ 
duction  can  approach  such  ideals,  which  men  have  dreamed 
about  for  centuries.  Shapes  such  as  the  crane  hook,  11,  page 
47,  are  so  well-designed  that,  when  they  are  over-stressed  to 
breaking  point,  fractures  will  occur  simultaneously  in  many 
places — there  is  no  weak  spot  which  will  fail  first. 

pages  54-59  The  structure  of  the  Gothic  cathedral  is  a  functional 
design  which  evolved  from  earlier  methods  of  building.  As 
we  watch  the  evolution  of  Gothic,  noticing  the  various  alter¬ 
natives  from  which  it  was  selected,  the  comparison  with  the 
evolution  of  organisms  becomes  very  striking.  The  Gothic 
cathedral  appears  to  change  its  shape  and  to  grow  appen¬ 
dages  and  faculties  where  they  are  most  needed  and  in  such  a 
way  that  a  more  efficient  shape  results.  The  development  of 
Gothic  is  a  long  sequence  of  logical  events.  But  since  man¬ 
made  things  have  to  satisfy  not  only  the  various  physical 
forces  acting  on  them,  but  also  psychological,  political  and 
social  forces,  the  comparison  with  the  evolution  of  natural 
shapes  must  obviously  be  modified. 

pages  60-61  Some  of  these  extra-material  considerations  can  be  traced 
in  the  evolution  of  most  man-made  objects,  as  in  that  of  the 
chair,  shown  in  outline  in  pictures  3  to  7. 


20 


Part  2  Chapter  3 

We  are  now  witnessing  the  development  of  various  new 
ideas,  the  hovercraft  and  the  monorail  for  example.  Such 
things  will  have  to  evolve  according  to  mechanical  needs  as 
well  as  to  human  values.  If  the  structure  of  our  society  or  our 
psychological  make-up  were  to  change,  it  would  give  these 
developments  a  new  impetus  which  would  change  the 
course  of  their  evolution  as  though  the  laws  of  the  physical 
world  had  changed. 

EXERCISES 

A  functional  shape  then  is  the  outcome  of  evolution  or  its 
substitute,  calculation.  Often  both  processes  are  involved. 
The  exercises  provide  typical  examples  but  it  should  be  pos¬ 
sible  to  find  literally  hundreds  more  if  required.  The  wheel 
at  first  followed  the  fine  of  an  increasingly  efficient  use  of  the 
material,  wood,  but  the  introduction  of  metal  (last  drawing 
in  6)  influenced  its  later  development.  One  could  add 
the  wheel  of  the  modern  motor  car  as  a  further  link  in  the 
evolutionary  chain.  Some  of  the  changes  which  the  telephone 
underwent  are  also  interesting  from  the  point  of  view  of  the 
introduction  of  new  materials  and  new  methods  of  manu¬ 
facture.  The  fork-like  receiver-rest,  at  first  made  of  metal, 
was  later  imitated  in  plastic  (9) .  But  because  of  the  fragility 
of  plastic  this  form  proved  unsuitable.  Eventually  a  new  shape 
for  the  receiver-rest  was  devised,  more  in  keeping  with  mould¬ 
ing  techniques  and  the  properties  of  plastic  (n). 

The  development  of  boats,  carts,  ploughs,  etc.,  should  give 
ample  opportunity  to  investigate  how  practical  and  beautiful 
shapes  are  created  within  vernacular  traditions. 

Exercises  2  and  3  are  prototypes  of  possible  further  work — 
the  subject  matter  will  once  again  depend  upon  interest.  The 
important  thing  is  not  so  much  to  achieve  brilliant  designs 
but  to  get  pupils  into  the  way  of  thinking  creatively  about  prac¬ 
tical  problems,  bearing  in  mind  material  and  other  require¬ 
ments.  Negative  attitudes  should  be  discouraged.  The  engin¬ 
eer  and  the  artist  both  work  in  this  way,  but  many  other 
trades  and  professions  would  be  enriched  and  their  products 
humanised  if  such  attitudes  could  become  more  universal. 

There  is  endless  scope  for  any  pupil’s  ingenuity.  Having 
understood  the  basic  principles  of  some  of  the  processes  of 
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The  top  four  diagrams  show  how  the  problem  posed  in  exercise  3  can 
be  met  by  buttressing  the  frame  and  then  joining  frame  and  buttresses 
in  one  structure.  Compare  this  to  the  evolution  of  Gothic  building 
methods  ( pages  36  and  57  of  the  textbook ) .  The  basic  structure  can  be 
interpreted  in  plastic  in  many  different  ways.  The  examples  shown 
in  the  other  three  rows  of  diagrams  are  not  necessarily  practical 
production  models  but  they  show  ways  of  visual  thinking. 
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moulding  he  can  now  apply  them  to  simple  problems.  The 
straight  pieces  of  wood  and  the  sharp  corners  (top  row  oppo¬ 
site)  may  be  transformed — but  not  necessarily.  Further 
changes  will  occur  as  the  function  changes.  There  are  several 
possibilities  which  will  need  some  original  thinking,  but  this  is 
by  no  means  beyond  the  scope  of  most  pupils.  Other  such 
exercises  can  be  devised,  perhaps  even  with  objects  in  every¬ 
day  use.  Each  pupil  should  be  encouraged  to  experiment  with 
small-scale  wooden  models.  They  should  also  supply  a  written 
and  drawn  answer  to  explain  some  of  the  thought-processes. 

Such  exercises  can  be  carried,  out  individually  or  as  group- 
projects.  In  either  case  discussion  among  the  pupils  will  be  of 
the  utmost  importance.  If  exercises  like  these  are  carried  out 
at  intervals,  this  new  approach  to  man-made  things  will 
become  the  accepted  one.  It  will  act  as  a  much  needed 
counter  to  the  false  visual  values  based  on  the  distorted  and 
irresponsible  shapes  of  many  of  our  consumer  goods,  which 
are  meant  to  ‘look’  rather  than  ‘work’. 

The  chapter  attempts  to  induce  pupils  to  consider  archi¬ 
tectural  problems  as  problems  of  structure  and  function, 
similar  to  those  of  engineering  and  of  natural  shapes.  The 
field  could  even  be  considerably  widened.  It  may  seem 
strange  at  first  to  put  cathedral,  foot  and  crane  into  the  same 
category,  but  this  will  increase  understanding  of  architecture 
and  design  in  general,  as  well  as  of  biology,  and  physics. 
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function 

Man-made  shapes  should  be  honest  expressions  of  their  function. 
Imitation  and  attempts  at  ‘ style ’  show  a  lack  of  appreciation  of  basic 
values.  Honest  shapes  express  the  spirit  of  their  times. 

pages  66-76  A  designer  may  approach  his  problem  from  many  different 
angles,  but,  in  theory  at  least,  whatever  his  starting  point  his 
solution  should  be  the  same.  This  cannot  be  wholly  true  of 
the  more  complicated  shapes,  but  it  nevertheless  expresses 
a  tendency.  Why,  then,  we  may  ask,  are  objects  which  are 
meant  for  the  same  purpose  often  of  such  vastly  different 
shapes  ?  Why  do  they  fall  so  far  short  of  maximum  efficiency  ? 
Many  of  the  shapes  with  which  we  have  become  familar  dur¬ 
ing  the  last  two  hundred  years  could  only  have  been  accepted 
in  a  society  in  which  everybody’s  vision — designer’s,  crafts¬ 
man’s  and  consumer’s  alike — was  blurred. 

It  may  be  argued  that  the  imitation  of  past  styles  which  is 
such  a  feature  of  eighteenth-  and  nineteenth-century  archi¬ 
tecture  and  design  was  practised  in  earlier  ages  as  well,  not¬ 
ably  the  Renaissance.  This  similarity  is  purely  superficial  and 
the  two  periods  have  very  little  in  common. 

The  early  Renaissance  architect  and  artist  borrowed  some 
classical  symbols  because  they  corresponded  to  the  new  ideals. 
The  medieval  methods  of  building  had  become  not  only  scien¬ 
tifically  out-dated  but  also  spiritually  inappropriate.  Out  of 
the  classical  elements  and  many  of  their  own  creation  they  con¬ 
structed  a  new,  universally  understood  language,  which  was 
supported  by  a  theory  of  beauty  which  took  full  account  of  the 
requirements  of  the  period.  To  the  Renaissance  architect  or 
artist  it  was  never  a  question  of  choosing  a  style,  he  recog¬ 
nised  only  the  contemporary  style. 

But  in  the  eighteenth  century  aesthetic  matters  passed  into 
the  hands  of  the  ‘man  of  taste’.  The  idea  of ‘beauty  in  the  eye 
of  the  beholder’  gained  acceptance,  and  ‘taste’ — not  the  uni¬ 
versal  laws  derived  from  the  Renaissance — became  the  final 
arbiter  in  matters  of  aesthetics.  The  term  ‘style’,  originally  a 
literary  expression,  was  applied  to  other  arts :  to  painting  in 
1706,  to  music  in  1728,  and  to  architecture  in  1749.  The 
shapes  of  man-made  things  now  became  a  question  of  choice 
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between  different  styles  and  different  idioms.  Because  the 
dilettante  and  not  the  craftsman  was  in  command,  style  was 
more  important  than  the  efficient  use  of  the  material  and  its 
relation  to  function.  The  new  styles  had  to  be  based  on 
‘culture’  and  ‘history’  and,  unlike  the  visual  languages  of 
past  ages,  were  not  meant  to  be  understood  by  ordinary,  un¬ 
tutored  people.  The  new  ideas  of  style,  therefore,  struck  at 
the  very  roots  of  tradition  and  evolution.  Later  on,  the 
Romantic  Movement  added  its  weight  to  the  break-up  of 
the  vernacular  tradition.  ‘Ever  let  the  fancy  roam  .  .  .  every¬ 
thing  is  spoilt  by  use.’ 

In  many  ways  the  eighteenth  century  saw  a  very  high  level 
of  artistic  achievement,  for  instance  in  the  design  of  furniture, 
country  houses,  landscaped  gardens,  towns,  and  also  of  villages, 
which  tried  to  relate  human  needs  to  natural  charm,  but  it 
also  saw  the  beginning  of  the  disintegration  of  tradition,  sym¬ 
bolised  by  that  supreme  example  of  non-functional  building, 
the  folly.  Because  erudition  and  knowledge  became  more 
important  than  the  vernacular  tradition,  organic  shapes,  in 
which  each  part  was  integrated  and  related  to  the  rest,  were 
abandoned  in  favour  of  ‘aesthetic’  shapes.  Ultimately  build¬ 
ings  could  be  erected  in  which  plan  and  elevation  were 
unrelated,  so  that  the  inner  structure  and  layout  could  no 
longer  be  guessed  from  the  outside:  railway  stations  like 
cathedrals,  banks  like  temples,  factories  like  castles.  The 
organic  unity  of  a  building  was  destroyed ;  the  facade  became 
a  curtain  which  hid  the  internal  structure.  Utensils  were  also 
made  in  this  spirit.  When  taken  to  their  logical  conclusion 
such  ideas  could  produce  salt  cellars  disguised  by  architectur¬ 
al  ornaments  often  of  outlandish  derivation,  wooden  shapes 
which  owed  nothing  to  their  material  and  the  tradition  based 
on  it,  but  rather  to  that  of  other  materials  (the  wooden  urn  in 
imitation  of  the  Greek  pottery  urn,  6,  page  73,  is  a  significant 
example),  and  fabrics  which  were  decorated  with  patterns 
wholly  inexpressive  of  their  character. 

The  bureau,  4,  page  70,  is  a  large  ornament  rather  than  a 
piece  of  furniture.  The  shapes  of  the  drawers  must  have 
tested  the  cabinet-maker’s  skill  but  this  is  a  misuse  of  techni¬ 
que  and  material.  The  drawers  could  not  have  been  easy  to 
use,  and  the  kneehole  is  not  large  enough  to  be  effective.  One 
cannot  imagine  that  this  bureau  was  actually  used  as  such. 
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The  chair,  3,  page  70,  shows  similar  trends.  Adam  could  still 
get  away  with  wrong  principles,  but  his  age  laid  the  founda¬ 
tions  for  the  horror  which  was  to  come. 

The  abandonment  of  traditions  which  were  based  on 
craft  and  function  was  bound  to  have  a  bad  effect  on  the 
appearance  of  most  things.  In  the  framework  of  a  tradition 
and  its  accepted  rules  even  indifferent  craftsmen  can  produce 
objects  of  a  reasonable  standard,  while  such  tradition  does 
not  impede  progress  by  the  great.  But  deprived  of  material 
criteria  even  the  best  felt  uncertain.  A  definite  downward 
trend  soon  became  noticeable  and  accelerated  throughout 
the  nineteenth  century,  giving  the  productions  of  that  period 
their  distinctive  flavour.  The  sceptical  twentieth  century 
repudiated  these  artificial  values,  so  that  plan  and  elevation, 
inside  and  outside,  could  once  more  be  given  their  proper 
roles  as  different  aspects  of  what  is  basically  the  same  struc¬ 
ture.  Harmony  of  man-made  environments  is  slowly  returning 
as  the  functional  organisation  of  objects  and  buildings,  in 
terms  of  the  materials  employed,  re-asserts  itself  and  per¬ 
meates  the  whole  shape.  Modern  architects  have  even  begun 
to  reject  the  idea  of  houses  with  a  distinction  between  front 
and  back  (Peterlee,  page  47,  Part  One,  has  such  houses) .  Like 
an  organic  shape,  a  house  should  have  purpose  and  therefore 
meaning  from  any  angle.  It  is  clear  that  the  mental  climate 
of  our  time  is  reflected  in  these  developments. 

Imitation  is  still  sometimes  condoned  on  grounds  of  match¬ 
ing  existing,  older  buildings  or  objects,  but  this  argument  has 
no  substance ;  it  would,  taken  to  its  limit,  inhibit  any  kind  of 
searching  and  originality.  Problems  would  never  be  solved. 
But  this  does  not  mean  that  the  old  should  always  be  dis¬ 
regarded.  1,  page  72,  shows  two  buildings  which  could  not 
be  more  different  in  technique  and  spirit,  yet  they  do  not 
fight  each  other.  This  is  at  least  in  part  due  to  the  second 
architect’s  understanding  of  his  problem.  He  designed  the 
building  for  this  particular  position  and  this  must  have  in¬ 
fluenced  his  design  not  only  in  the  conscious  alignment  of 
cornices  but  also  in  a  more  unconscious  way.  One  can,  on 
the  other  hand,  find  many  examples  of  unhappy  juxta¬ 
position  of  old  and  new  buildings.  The  problem  of  combining 
old  and  new,  however,  is  one  that  can  never  be  solved  by 
pure  imitation. 
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In  spite  of  the  growth  of  the  modern  movement,  all  is 
not  plain  sailing — as  yet.  These  pages  show  how  the  positive, 
creative  ideas  of  our  age  are  still  avoided  and  side-tracked, 
both  by  continuing  the  nineteenth-century  imitation  of  past 
styles,  and  by  being  modern  at  all  costs,  even  at  the  price  of 
honesty.  The  objects  on  page  79  put  the  cart  before  the  horse. 
Modern  shapes  come  about  when  they  are  interpreted  in  the 
spirit  of  one’s  times,  not  by  distorting  function  or  violating 
materials.  Naked,  ‘significant  form’  without  regard  to  mater¬ 
ial  and  function  seems  to  be  the  fetish  of  these  modern  ob¬ 
jects,  just  as  ‘historical’  precepts  with  a  sloppy  regard  for 
natural  forms  and  patterns  were  the  fetish  of  the  last  century 
and  its  extension  into  this. 

These  two  attitudes  are  shown  to  be  equally  inappropriate 
when  compared  and  contrasted  with  a  genuine  twentieth- 
century  theory  of  design.  Both  2  and  3  are  completely  off  the 
mark  and  irrelevant.  3  is  not  by  any  means  an  extreme 
example.  Most  people  would,  apart  from  the  figures,  acclaim 
it  as  contemporary.  Because  such  insidious  designs  are  much 
more  difficult  to  recognise  than  out-and-out  atrocities  it  is 
important  that  they  should  be  shown  and  discussed  here. 
The  juxtaposition  with  good  designs,  as  shown  on  these  pages, 
should  make  the  difference  clear,  and  is  perhaps  the  best 
line  of  attack.  The  designer’s  drawings  (page  81)  show  how 
shape  and  dimension  are  related  to  function.  They  are  also 
related  to  modern  production  methods.  The  outcome  is  a  set 
of  organic  shapes,  which  are  not  only  mechanically  but  also 
psychologically  efficient  for  the  refined  mechanism  they 
house. 

The  principles  of  Le  Corbusier’s  chapel  at  Ronchamp  are 
similar  to  the  foregoing  but  the  values  are  different.  The 
building  is  efficient  as  a  place  of  peace  and  prayer,|and  because 
it  is  a  genuine  organic  shape  it  is  expressive  from  every  angle. 
It  is  one  of  the  greatest  examples  in  recent  times  of  a  form  most 
capable  of  generating  more  and  more  harmonious  faces. 
Several  critics  have  referred  to  it  as  large-scale  sculpture,  and 
this  only  serves  to  show  up  the  poverty  of  much  modern 
architecture  in  its  realisation  of  form.  The  chapel  seems  to 
induce  the  spectator  to  move  round  it,  to  absorb,  to  fathom, 
to  understand  its  complicated  and  mysterious  form.  The 
funnel-like  opening  in  its  exterior  surface,  between  two 
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curving  walls,  draws  the  onlooker  inside  like  a  maelstrom. 
The  interior  forms,  now  negative,  concave,  act  in  a  like 
manner.  The  desire  to  move  about  is  accentuated  by  the 
deep-set  windows,  of  which  only  a  few  can  be  fully  seen  from 
any  one  viewpoint. 

pages  86-8y  The  objects  on  these  pages  are  also  honest,  logical,  organic 
shapes.  Even  the  sand  hopper  (6)  may  claim  to  be  con¬ 
sidered  as  a  work  of  significance. 

page  88  exercises 

Further  comparisons  between  good  and  bad  shapes  are 
required  by  exercise  1 .  The  plastic  rocking  horse,  3,  seems  to 
be  efficient  in  a  blunt,  material  way,  but  psychologically  it 
is  of  course  quite  indefensible  and  therefore  inefficient.  One 
can  but  hope  that  only  a  plastic  child  would  ever  want  to 
play  with  it! 

Exercise  2  could  be  answered  by  a  statement  on  the  rela¬ 
tionship  between  designer  (or  artist)  and  customer.  The 
ground  has  been  covered  in  the  chapter  (pages  70-71). 

Exercises  3  and  4  should  give  us  another  set  of  shapes  for 
comparison.  It  is  once  again  a  question  of  honest  versus  dis¬ 
honest  design,  although  practical  considerations  will  also 
enter  into  it.  A  lamp  post  which  cleanly  and  economically 
sweeps  forward  to  hold  a  lamp  over  the  area  to  be  lit  would 
qualify  as  an  honest  shape,  as  would  a  chair  designed  in  the 
idiom  of  its  material  to  contain  the  human  body.  Oast 
houses,  kilns,  aeroplanes,  machine  parts  such  as  gears  and 
pistons,  should  come  to  fight  in  this  context.  On  the  other 
side  of  the  fence  there  should  be  no  difficulty  in  finding 
‘styled’  objects,  from  motor  cars  to  toasters,  in  which  the 
designer  was  concerned  to  create  an  impression  and  draw 
attention  to  his  ideas  rather  than  make  an  honest  statement. 
The  discussion  of  differences  between  the  two  groups  of 
objects  could  lead  to  a  judgment  of  standards  and  values. 

Most  answers  to  question  5  will  probably  come  from  the 
present  or  the  immediate  past,  but  it  may  be  possible  to  con¬ 
sider  a  period  in  history,  perhaps  the  one  currently  being  dis¬ 
cussed  in  history  lessons,  from  this  point  of  view.  We  shall 
discuss  the  question  of  the  spirit  of  the  times  at  greater 
length  in  Part  Three,  but  we  can  establish  here  that  a 
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harmonious  pattern  results  only  when  all  man-made  things 
are  in  tune  with  the  spirit  of  the  times  so  that  they  have 
something  in  common. 

Exercise  6  will  to  a  certain  extent  follow  on  from  the  last 
exercise  and  will  be  answered  only  by  the  brighter  pupils. 
The  societies  which  sustained  Greek  and  Gothic  art,  al¬ 
though  very  different,  had  something  in  common:  they 
were  both  integrated  societies,  carried  forward  by  a  strong 
yet  unconscious  sense  of  direction.  In  such  a  climate  alien 
concepts  cannot  easily  be  assimilated  because  they  do  not 
fit  into  the  existing  system.  Conversely,  a  society  which  has  no 
strong  sense  of  direction  takes  refuge  in  imitation.  Imitation 
is  symptomatic  of  a  society  in  the  throes  of  disintegration. 
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Chapter  5  The  surface  of  form:  pattern 
and  colour 

The  surface  of  a  shape ,  its  pattern ,  texture  and  colour  must  be  in  har¬ 
mony  with  its  character.  Function  often  acts  as  a  unifying  factor. 
Ornaments  are  extensions  of  forms. 

pages  8g-gj  We  have  already  hinted  in  chapter  one  of  Part  One  at  the 
character-giving  properties  of  surfaces.  This  relationship 
between  surface  and  form  is  now  stressed  and  once  again 
natural  shapes  serve  as  examples.  Much  of  the  chapter  is  self- 
explanatory  and  should  provide  further  opportunities  to 
judge  various  objects  in  the  light  of  what  has  already  been 
read.  The  objects  on  page  96  are  particularly  bad,  but  un¬ 
fortunately  they  are  examples  of  what  is  very  often  seen.  The 
handles  of  1  and  2  are  designed  without  regard  to  their 
function;  the  handle  of  2  will  surely  break  very  soon.  The 
decorations  themselves  are  insensitive;  1  is  an  outstandingly 
bad  abstraction  of  natural  patterns  which  neither  stresses 
the  character  of  the  source  nor  creates  anything  significant 
in  its  own  terms  or  that  of  its  material.  The  purpose  of 
abstraction  is  therefore  lost.  All  the  patterns  are  at  odds  with 
their  shapes.  By  contrast,  the  patterns  on  page  97  show  a 
pleasant  synthesis  of  all  the  constituent  elements,  including 
the  materials.  They  speak  for  themselves. 
pages  g8-iog  Texture  and  colour  are  important  to  the  surface  of  forms 
and  should  therefore  be  considered  in  conjunction  with  their 
environments.  The  paved  square,  1,  2,  page  98,  and  the 
garden,  3,  4,  page  99,  are  considered  in  terms  of  patterns 
enriched  and  held  together  by  textures.  The  pattern  of  the 
bicycle  stands  is  given  more  breadth  and  brought  into  rela¬ 
tionship  with  the  flat  surface  which  surrounds  it  through  the 
intermediary  of  texture,  2,  page  98.  The  five  rings  would 
have  looked  isolated  on  a  plain  surface. 

Most  people  ignore  the  help  and  possibilities  of  textures 
when  they  build  their  own  immediate  environments.  Not 
enough  space  can  here  be  given  to  the  discussion  of  texture 
and  colour,  but  since  a  number  of  authoritative  books  deal 
exhaustively  with  these  subjects  (the  bibliography,  page  36, 
may  be  found  helpful),  they  can  be  used  as  guides  to  any 
further  study  and  exercises.  However,  the  main  theme  of 
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the  chapter,  that  is,  the  relationship  between  various  colours 
and  between  colours  and  surfaces,  should  not  be  forgotten. 

The  section  dealing  with  ornaments  has  been  incorporated 
in  this  chapter,  which  seems  the  most  logical  place  for  it  if 
one  considers  ornament  as  an  extension  of  basic  form.  Strictly 
speaking,  ornaments  should  be  used  only  to  make  an  object’s 
function  satisfying  to  the  emotions,  i.e.  emotionally  efficient, 
but  it  must  not  do  this  at  the  expense  of  mechanical  efficiency 
and  so  create  disharmony.  The  application  of  ornaments 
therefore  requires  not  only  great  skill  but  also,  as  in  the  con¬ 
struction  of  patterns,  a  profound  understanding  of  the  mean¬ 
ing  and  function  of  the  basic  shape.  Ornaments,  if  they  are 
used  at  all,  must  combine  with  pattern,  texture  and  colour. 

Blind  imitation  can  once  more  be  shown  to  be  pointless. 
Perhaps  the  designer  of  the  washbasin,  4,  page  1 06,  wanted  to 
produce  a  shape  which  is  akin  to  the  shapes  of  nature;  if  so 
he  set  about  it  in  the  wrong  way.  Although  one  can  find 
logical  reasons  for  the  shape  of  the  scallop  shell  in  nature  it 
is  not  necessarily  a  good  shape  for  a  washbasin  with  its  differ¬ 
ent  material  and  function.  In  a  more  refined  form  it  may 
have  given  some  satisfaction  to  people  of  past  ages  with  their 
background  of  mythology  and  symbolism.  But  to  modern 
eyes  9,  page  107,  would  seem  closer  to  the  organic  shapes  of 
nature. 

EXERCISES 

Exercises  1,  2  and  3  should  not  prove  difficult  and  will 
serve  to  consolidate  what  has  been  discussed  in  the  chapter. 
Exercise  4  should  produce  an  interesting  collection,  perhaps 
arranged  and  displayed  so  that  the  shapes,  patterns,  textures 
and  colours  combine  in  the  best  possible  way.  The  grouping 
of  several  items  will  foster  judgement  and  selectivity.  This 
exercise  could  well  be  accompanied  by  a  written  description. 
Exercise  5  could  take  the  form  of  a  description  of  a  journey 
or  holiday,  or  a  project  dealing  with  this  aspect  of  a  definite 
region  or  country  could  be  worked  out. 

Further  exercises  might  be  undertaken  in  which  pupils  are 
asked,  in  group  activities,  to  bring  order  into  a  chaotic  mass 
of  colour.  A  great  number  of  coloured  pieces  of  paper  is 
necessary  for  this.  These  could  be  collected  over  a  period 
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from  many  different  sources.  One  inch  squares  of  flat  colour 
cut  out  of  advertisements,  brochures,  packages,  and  other 
printed  matter  should  be  assembled  on  a  table.  First  of  all 
pupils  are  asked  to  select  the  brightest  colours  and  place  them 
in  order  of  the  spectrum  or  the  colour  circle.  (These  are  repre¬ 
sented  by  the  black  squares  in  the  diagram  below.)  The  other 
squares  are  then  arranged  as  shown  in  the  diagram  so  that 
all  the  rows  are  composed  of  different  tones  of  the  same 
colour,  approaching  white  towards  the  centre  and  black 
towards  the  periphery.  Where  certain  values  are  missing  a 
space  should  be  left.  Greyed  colours  should  be  kept  separate. 
Such  a  chart,  which  could  be  made  more  permanent  by 
pasting  the  pieces  onto  a  neutral  background,  will  be  found 
useful  for  constructing  colour  schemes  which  can  be  used  for 
practical  purposes. 
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Exercises  with  coloured  papers  similar  to  D  on  the  front 
endpaper  could  be  carried  out  to  study  the  effect  of  colours 
on  each  other.  How  colour  combinations  affect  shapes  can 
be  investigated  by  using  shapes,  even  quite  abstract  ones, 
instead  of  squares.  These  exercises  should  be  purely  experi¬ 
mental  to  start  with:  no  preconceptions  or  theories  should 
enter  into  them.  Eventually  the  shapes  in  these  exercises 
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could  be  replaced  by  shapes  of  real  objects  such  as  chairs, 
tables  and  lamps  placed  against  backgrounds  of  different 
colours.  Later,  simple  patterns  and  textures  could  be  intro¬ 
duced.  Where  printing  facilities  exist,  outline  drawings  of 
interiors  could  be  produced  by  means  of  simple  lino  cuts  (or 
one  of  the  more  refined  processes).  Each  pupil  should  be 
given  three  or  four  sheets  showing  identical  arrangements  and 
asked  to  fill  them  in,  as  in  a  painting  book,  using  his  exper¬ 
ience  from  exercises  with  more  abstract  shapes.  He  should 
then  be  asked  to  describe  the  different  effects  achieved,  bear¬ 
ing  in  mind  that  the  basic  situation  is  the  same  in  each  case. 
His  description  should  refer  both  to  each  object  individually 
and  to  the  relationships  between  them.  He  should  also  be 
asked  to  select  what  appears  to  him  to  be  the  best  colour 
scheme  of  this  particular  arrangement,  and  give  reasons  for 
his  selection.  Pupils  should  also  be  encouraged  to  produce 
simple  line  drawings  (if  possible  based  on  measurements 
and  executed  to  scale)  of  rooms  at  home  and  produce  differ¬ 
ent  versions,  by  using  different  colours,  patterns  and  textures. 
Scale  models,  no  matter  how  simply  constructed,  will  be 
found  to  be  even  more  telling.  Colour  can  be  directly  applied 
with  a  brush,  or  alternatively  the  desired  colour  could  be 
produced  on  a  sheet  of  paper  which  is  then  cut  to  shape  and 
pasted  on  the  appropriate  surface  of  the  model. 

Where  facilities  for  model-making  exist  they  could,  if  suit¬ 
ably  exploited,  lead  to  larger  schemes.  Decorative  schemes 
for  classrooms,  hall,  corridors,  etc.  in  which  colours,  patterns 
and  textures  are  indicated,  could  be  evolved  in  this  way,  with 
regular  class  or  group  discussions,  and  when  the  time  for  re¬ 
decoration  comes,  carried  out.  By  such  means  pupils  will 
learn  how  to  plan  their  own  environments.  They  will  also 
learn  that  a  scheme  must  be  harmonious  not  only  within  itself, 
but  also  in  relation  to  the  room  to  which  it  is  applied. 
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Chapter  6  A  tool  and  a  building:  two 
efficient  shapes 

We  can  consider  the  visual  impact  of  tools  and  buildings  in  the  same 
way  as  that  of  natural  organisms.  The  appearance  of  an  object  cannot 
be  divorced  from  its  technology  and  function — on  the  contrary ,  man¬ 
made  objects  and  the  whole  of  human  environment  can  be  satisfying 
only  if  they  are  visual  expressions  of  their  technology  and  function. 

The  last  chapter  is  a  summing  up  of  Part  Two.  The  ob¬ 
jects  on  page  113  fall  into  two  groups  which  express  two 
different  worlds  of  experience.  We  are  aiming  at  an  educa¬ 
tion  which  will  enable  pupils  to  tell  these  groups  apart  as 
easily  and  surely  as  they  can  tell  apples  from  plums.  This  is 
not  merely  of  academic  importance.  We  do  not  wish  to 
institute  examinations  to  test  each  pupil’s  knowledge.  This 
kind  of  judgment  is  important  because  the  very  quality  of 
life  and  the  depth  of  experience  of  each  one  of  us  depend  on  it. 
It  is  also  important  to  the  quality  of  our  society.  Our  new 
forms  of  architecture,  industrial  design  and  art  must  be 
based  on  informed  judgment,  so  that  these  new  forms  are 
demanded  and  not  merely  accepted.  Neither  the  forms  of 
construction,  communication  and  expression  of  our  age,  our 
visual  language,  nor  the  harmonious,  humane  conditions  of 
life  which  are  within  our  power,  will  come  into  being  until 
each  member  of  society  is  capable  of  playing  his  part. 

Attempts  have  been  made  throughout  Parts  One  and  Two 
to  make  pupils  see  theory  as  a  means  of  tackling  practical 
work.  We  are,  after  all,  dealing  with  a  practical  subject 
whose  aim  it  is  to  bring  about  a  deeper  realisation  of  our  en¬ 
vironment  and  a  new  interest  in  the  control  of  it.  The  point 
has  now  been  reached  when  such  practical  work  can  go 
beyond  class  exercises  of  a  limited  scope.  Instead  of  dealing 
with  fragments  we  can  now  come  to  grips  with  whole  self- 
contained  schemes  in  which  pupils  can  follow  their  own 
interests  and  initiative. 

The  analyses  we  can  now  undertake  could,  with  some 
pupils,  be  started  at  an  earlier  age,  depending  upon  their 
responsiveness,  and  should  progressively  take  in  greater  por¬ 
tions  of  their  environment.  They  should  be  encouraged  to 
use  all  they  have  learnt.  One  could  start  with  an  examination 
of  fairly  simple  objects  of  general  interest.  Such  examinations 


34 


Part  2  Chapter  6 

should  certainly  touch  not  only  on  all  the  different  angles 
we  have  discussed  in  Looking  and  Seeing  so  far,  but  could  be 
supplemented  by  a  type  of  ‘consumer  research’  and  finally 
drawn  up  in  the  form  of  an  illustrated  report,  in  which  clar¬ 
ity  of  exposition  should  also  be  considered.  The  design 
analyses  published  from  time  to  time  in  Design  Magazine 
could  serve  as  examples.  Suggestions  for  improvements,  fully 
documented,  should  be  incorporated  where  applicable. 
Needless  to  say,  both  good  and  bad  objects  should  be 
examined  in  this  way.  Next,  larger  and  more  complicated 
objects  could  be  subjected  to  scrutiny,  such  as  bicycles, 
sewing  machines,  and  school  equipment  of  all  kinds. 

Eventually  the  analysis  of  buildings  should  be  undertaken. 
This  may  sound  forbidding  but  will  in  actual  practice  be 
found  to  be  not  only  feasible  but  also  enjoyable.  Most  archi¬ 
tects  will  be  found  to  be  appreciative  of  the  aims  of  this 
course  and  therefore  co-operative.  Much  information  which 
may  not  be  generally  available  will  become  accessible 
through  a  direct  approach  to  an  architect’s  office.  Often  he 
will  be  happy  to  supply  prints  of  drawings  which  will  help 
to  form  a  more  complete  picture,  especially  of  the  more  com¬ 
plex  buildings.  Press  hand-outs  and  reprints  of  articles  which 
dealt  with  definite  buildings  may  also  be  available  from 
them,  even  years  after  the  opening  of  the  buildings,  or  else 
referred  to  in  back  numbers  of  the  relevant  journals.  This 
material  could  be  used  for  a  preliminary  discussion,  before 
the  actual  visit,  and  again  after  the  visit. 

If  good  architecture  can  be  understood  through  a  practical 
approach,  bad  and  indifferent  architecture  can  be  recognised 
in  a  similar  way.  The  local  town  hall  or  some  such  building 
with  easily  understood  functions  could  become  the  subject  of 
study.  The  enquiry  should  aim  at  finding  out  whether  the 
existing  form  of  the  building  is  the  best  imaginable,  when 
analysed  in  the  manner  of  the  examination  of  the  Royal 
Festival  Hall  on  pages  118  to  125,  and  whether  pupils  could 
suggest  improvements.  A  certain  amount  of  first-hand  obser¬ 
vation  will  be  necessary  for  such  a  project  and  should  prefer¬ 
ably  be  carried  out  in  small  teams. 
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The  most  concise  survey  of  architecture  and  the  salient  forces 
which  determined  it  is  The  Observer's  Book  of  Architecture ,  by  J. 
Penoyre  and  M.  Ryan  (Frederick  Warne  &  Co.,  Ltd.).  Professor 
Nikolaus  Pevsner’s  Outline  of  European  Architecture  (Pelican)  is  in¬ 
comparably  fuller  and  more  scholarly  without  being  encyclo¬ 
pedic.  It  should  be  considered  required  reading,  together  with  the 
same  author’s  Pioneers  of  Modern  Design  (Pelican),  which  could 
perhaps  be  studied  in  conjunction  with  Part  Three  of  Looking 
and  Seeing.  Those  who  wish  to  study  the  Gothic  period  in  greater 
detail  will  find  much  of  interest  in  The  Cathedral  Builders ,  by  Jean 
Gimpel  (Evergreen  Books,  Ltd.).  H.  Focillon’s  Art  of  the  West , 
Part  I :  Romanesque,  Part  II :  Gothic  (Phaidon  Press,  Ltd.)  is  still 
the  standard  text  on  these  periods  for  most  purposes.  Introduction 
to  Modern  Architecture ,  by  J.  M.  Richards  (Pelican)  gives  a  good 
idea  of  what  has  happened  in  architecture  since  the  end  of  the 
nineteenth  century  and  why.  The  methods  and  outlook  of  the 
modern  architect-engineer  are  fully  described  and  documented  in 
New  Structures ,  by  L.  Nervi  (Architectural  Press,  Ltd.).  For  start¬ 
ing  a  systematic  study  of  buildings  by  great  modern  architects  Le 
Corbusier  igoo-ig6o  (Girsberger,  represented  in  Great  Britain  by 
Tiranti  Ltd.)  will  be  found  invaluable.  Industrial  design  is  best 
served  by  Design  Magazine ,  published  monthly  by  the  Council  of 
Industrial  Design.  It  contains  a  wealth  of  pictures  and  informa¬ 
tion  and  is  always  stimulating.  The  same  can  be  said,  in  its  own 
field,  of  Architectural  Review ,  the  journal  of  the  Architectural  Press. 
Articles  and  pictures  on  interior  decoration,  industrial  design, 
gardening,  town  planning  and  art  supplement  those  on  archi¬ 
tecture.  It  cannot  be  too  strongly  emphasised  that  both  Design 
Magazine  and  Architectural  Review  should  be  available  at  all  schools, 
for  both  teachers’  and  pupils’  use,  if  visual  education  is  to  be  a 
living  reality.  Architectural  Review  will  also  serve  as  a  catalogue  of 
important  new  buildings  when  school  visits  are  planned.  New 
Architecture  of  London ,  a  pamphlet  published  by  the  British  Travel 
and  Holidays  Association,  and  Architecture  Today,  an  Arts  Council 
publication,  may  serve  similar  purposes.  Interior  Design ,  by  L. 
and  H.  Stevenson  (Studio  Vista,  Ltd.)  deals  with  most  aspects  of 
the  use  of  colour,  patterns  and  textures.  An  Introduction  to  Color,  by 
Ralph  M.  Evans  (John  Wiley  and  Sons,  Inc.,  New  York)  is  a  more 
specialised  study. 
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The  colour  circle  and  the  colour  squares,  A  B,  C,  D  and  E  on 
the  left-hand  page  were  drawn  by  the  author.  He  also  took  the 
photograph  of  Broadway,  Worcestershire.  The  Council  of  Indus¬ 
trial  Design  supplied  the  photograph  of  the  vacuum  flasks.  The 
picture  on  the  right-hand  page  shows  the  Navajo  Indians  of  South 
America  weaving  cloth.  The  Indians  used  vegetable  dyes,  the 
colours  of  which  reflected  those  of  their  environment,  to  colour 
the  cloth.  (Notice  that  the  woman’s  skirt,  dyed  blue  with  a  syn¬ 
thetic  not  a  vegetable  dye,  does  not  blend  with  the  colours  in  her 
surroundings.)  This  photograph  is  reproduced  by  permission  of  the 
British  Film  Institute.  The  photograph  of  the  Indian  Market  was 
taken  by  Michael  Plomer  and  is  reproduced  with  his  permission. 
The  two  photographs  of  flowers  were  taken  by  the  author  who  also 
took  the  photograph  of  the  mosaic  of  a  hunting  scene  from  Carthage 
about  a.d.  500  now  in  the  British  Museum.  The  photograph  at 
the  foot  of  the  page  shows  a  modern  stained  glass  window 
designed  by  Antony  Hollaway.  It  is  reproduced  by  permission  of 
the  Victoria  and  Albert  Museum,  Crown  Copyright  Reserved. 

The  photograph  of  a  Kodak  camera  was  supplied  by  the  Council 
of  Industrial  Design  and  it  is  reproduced  by  permission  of  the 
manufacturers.  The  plan  of  Abbaye-aux  Hommes,  St.  Etienne  is 
an  illustration  from  Carolingian  and  Romanesque  Architecture :  800- 
1200  by  Kenneth  John  Conant,  one  of  the  volumes  in  the  Pelican 
History  of  Art  series  published  in  1959,  reproduced  by  per¬ 
mission  of  Penguin  Books  Ltd.,  and  the  photograph  of  St. 
Michael’s  All  Angels,  Broadway,  Worcestershire,  is  reproduced 
by  permission  of  Frank  Smyth. 

1.  Reproduced  by  permission  of  H.M.  Geological  Survey  and 
Museum,  London,  Crown  Copyright  Reserved.  2.  A  photograph 
of  Thornton  Force,  Ingleton,  Yorkshire,  reproduced  by  permis¬ 
sion  of  H.M.  Geological  Survey  and  Museum,  London,  Crown 
Copyright  Reserved.  3.  Rudolf  Mathis  Landeck’s  photograph  of 
the  Weisseespitze  glacier  reproduced  by  courtesy  of  the  Austrian 
State  Tourist  Office. 

I,  2,  3.  These  are  photographs  reproduced  by  permission  of 
H.M.  Geological  Survey  and  Museum,  London,  Crown  Copy¬ 
right  Reserved:  1.  shows  a  solution  weathered  piece  of  lime¬ 
stone,  2.  shows  the  rocking  stones  at  Howden  Moores,  Yorkshire 
and  3.  shows  the  arch  rock  on  the  Isle  of  Wight.  4,  5.  These  two 
illustrations  are  redrawn  by  the  author  from  Man  The  Toolmaker 
by  Kenneth  P.  Oakley  published  by  the  British  Museum  (Natural 
History)  in  1949.  6.  A  drawing  by  the  author  originally  published 
in  Men  of  the  Stone  Age  by  A.  F.  Titterton,  one  of  the  booklets  in  the 
First  Museum  Bookshelf,  Ancient  Civilisations ,  edited  by  C.  B. 
Firth  and  published  by  Ginn  and  Company  Ltd.  in  1957.  7.  A 
photograph  of  an  aboriginal  from  the  Pitendadjara  tribe,  South 
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Australia,  cutting  a  tree  with  an  unflaked  piece  of  stone,  taken  for 
the  Royal  Society  of  Australia  by  C.  P.  Mountford  and  repro¬ 
duced  with  his  permission.  8.  A  drawing  showing  the  direct 
method  of  flaking  stone  originally  published  in  Men  of  the  Stone  Age 
by  A.  F.  Titterton. 

pages  8-g  i,  2.  These  illustrations  are  redrawn  by  the  author  from  Man 
The  Toolmaker  by  Kenneth  P.  Oakley.  3.  A  Bronze  Age  arrow 
head  drawn  by  the  author  and  originally  published  in  The  Bronze 
Age  and  Early  Iron  Age  by  A.  F.  Titterton,  another  booklet  in  the 
First  Museum  Bookshelf,  Ancient  Civilisations ,  edited  by  C.  B. 
Firth  and  published  by  Ginn  and  Company  Ltd.  in  1957.  4.  The 
indirect  method  of  flaking  stone  with  a  hammer  and  a  pointed 
tool.  5.  A  flint  sickle  of  the  Neolithic  Age.  Both  of  these  illustra¬ 
tions,  4  and  5,  were  drawn  by  the  author  originally  for  Men  of  the 
Stone  Age  by  A.  F.  Titterton.  6.  A  photograph  of  a  flint  dagger 
from  Denmark,  about  1500-1200  b.c.,  now  in  the  British  Museum. 
7.  This  photograph  shows  a  reconstructed  Neolithic  Age  Swiss 
stone  adze-blade  mounted  in  a  wooden  handle  with  an  antler 
sleeve.  It  is  reproduced  from  Man  The  Toolmaker  by  Kenneth  P. 
Oakley.  8.  This  photograph  shows  a  reconstructed  Danish  cres¬ 
centic  flint  sickle-blade  and  haft  of  the  Chalcolithic  Age.  It  is 
reproduced  from  Man  The  Toolmaker  by  Kenneth  P.  Oakley.  9.  A 
drawing  by  the  author  of  a  Mesolithic  bone  harpoon  originally 
published  in  Men  of  the  Stone  Age  by  A.  F.  Titterton.  10.  An  Iron 
Age  weaving  comb  drawn  by  the  author  originally  for  The  Bronze 
Age  and  Early  Iron  Age  by  A.  F.  Titterton.  11.  A  Mesolithic  bone 
pin  drawn  by  the  author  originally  for  Men  of  the  Stone  Age  by 
A.  F.  Titterton. 

pages  io-ii  1.  A  drawing  by  the  author.  2-5.  Reproduced  by  courtesy  of 
the  trustees  of  the  British  Museum.  6.  A  drawing  by  the  author 
of  a  stone  open  mould  for  flat  axes,  originally  published  in  The 
Bronze  Age  and  Early  Iron  Age  by  A.  F.  Titterton.  7-14.  Repro¬ 
duced  by  courtesy  of  the  trustees  of  the  British  Museum. 

pages  12-13  1-5.  Drawings  by  the  author  originally  published  in  The  Bronze 

Age  and  Early  Iron  Age  by  A.  F.  Titterton.  6.  Reproduced  by  cour¬ 
tesy  of  the  trustees  of  the  British  Museum.  7-10.  These  are  all  draw¬ 
ings  by  the  author  originally  published  in  The  Bronze  Age  and  Early 
Iron  Age  by  A.  F.  Titterton:  7.  a  stone  two-part  mould  for  casting 
spearheads,  8.  is  a  leaf-shaped  sword  from  the  Bronze  Age,  9.  shows 
a  brooch  used  by  Celtic  warriors  of  Iron  Age  A  found  at  All  Can¬ 
nings  Cross,  Wiltshire,  and  10.  shows  a  smith’s  tongs  of  the  Bronze 
Age.  11.  This  is  reproduced  from  A  History  of  Technology  edited  by 
C.  Singer  and  published  by  Oxford  University  Press  in  1954. 
12.  This  drawing  by  the  author  shows  an  Iron  Age  A  plough¬ 
share  and  was  originally  published  in  The  Bronze  Age  and  Early 
Iron  Age  by  A.  F.  Titterton.  13.  This  has  been  redrawn  by  the 
author  from  Man  The  Toolmaker  by  Kenneth  P.  Oakley.  14.  A 
drawing  by  the  author  originally  published  in  The  Bronze  Age  and 
Early  Iron  Age  by  A.  F.  Titterton.  15.  A  photograph  showing  a 
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model  of  a  Catalan  forge  reproduced  by  permission  of  the  Science 
Museum,  Crown  Copyright  Reserved. 

This  photograph,  part  of  a  late  fifteenth-century  manuscript, 
The  Chronicle  of  England  by  Jean  de  Wavrin,  is  reproduced  by 
courtesy  of  the  trustees  of  the  British  Museum.  2.  A  photograph 
showing  part  of  the  mural  in  the  historical  section  of  the  Iron  and 
Steel  Gallery  at  the  Science  Museum  painted  in  1958.  It  is  re¬ 
produced  by  permission  of  the  Science  Museum,  Crown  Copy¬ 
right  Reserved.  3.  A  photograph  of  a  model  of  Coalbroke  iron 
bridge  made  in  1 788  and  on  display  in  the  Iron  and  Steel  Gallery 
of  the  Science  Museum,  Crown  Copyright  Reserved.  4.  An 
illustration  reproduced  from  A  History  of  Technology  edited  by  C. 
Singer  and  published  by  Oxford  University  Press  in  1954.  5. 
Reproduced  from  photographs  supplied  by  the  Victoria  and 
Albert  Museum,  Crown  Copyright  Reserved.  6,  7.  Reproduced 
by  permission  of  the  National  Buildings  Record. 

1.  A  photograph  showing  part  of  the  mural  in  the  historical 
section  of  the  Iron  and  Steel  Gallery  at  the  Science  Museum 
painted  in  1958.  It  is  reproduced  by  permission  of  the  Science 
Museum,  Crown  Copyright  Reserved.  2,  3,  4.  Reproduced  by 
permission  of  the  Glass  Manufacturers’  Association. 

1,  2.  Reproduced  by  permission  of  the  Glass  Manufacturers’ 
Association.  3.  Photograph  supplied  by  the  Council  of  Industrial 
Design.  4.  A  photograph  of  a  Swiss  carved  wooden  animal,  re¬ 
produced  by  permission  of  the  Council  of  Industrial  Design. 

1.  Photograph  supplied  by  the  Council  of  Industrial  Design. 
2.  A  photograph  from  Experiencing  Architecture  by  S.  E.  Rasmus¬ 
sen  published  by  Gads  Forlag,  Copenhagen,  1959  and  reproduced 
by  permission  of  the  author.  3.  This  photograph  of  a  bronze 
tore,  about  1000  b.c.,  is  reproduced  by  courtesy  of  the  trustees  of 
the  British  Museum.  4.  Author’s  photographs.  5.  Reproduced  by 
permission  of  Fleetway  Publications  Ltd. 

1-4.  Reproduced  by  courtesy  of  Design  Magazine ,  the  magazine 
of  the  Council  of  Industrial  Design.  They  were  taken  from  Vivian 
Edward’s  article  on  Plastics  published  in  the  November  1961 
issue  of  the  magazine.  5-9.  Drawings  by  the  author.  10.  A 
photograph  of  a  polystyrene  vacuum  flask  made  by  Vacco 
Ltd.,  supplied  by  the  Council  of  Industrial  Design. 

1-5.  Drawings  by  the  author.  6.  A  Neolithic  bag-ware  cooking 
pot  found  at  Windmill  Hill,  near  Avebury,  Wiltshire.  This 
drawing  was  originally  published  in  Men  of  the  Stone  Age  by  A.  F. 
Titterton.  7.  Reproduced  by  courtesy  of  the  trustees  of  the 
British  Museum.  8-10.  Drawings  by  the  author.  11.  Reproduced 
by  permission  of  the  British  Pottery  Promotion  Service.  12,  13. 
Author’s  photographs.  14.  A  drawing  by  the  author.  15.  Repro¬ 
duced  by  permission  of  Brookes  and  Adams  Ltd.  16.  Photograph 
supplied  by  the  Council  of  Industrial  Design. 

1,  2.  A  drawing  and  photograph  by  the  author.  3.  A 
‘Fenthaware’  polythene  watering  can  made  by  Frazer  &  Glass. 
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pages  28-23 


pages  30-31 


pages  32-33 


pages  34-35 


pages  36-37 


This  photograph  was  supplied  by  the  Council  of  Industrial  Design. 
4.  and  6.  These  are  photographs  of  a  plastic  watering  can  made 
by  Ekco  Plastics  Ltd.  5.  Photograph  supplied  by  the  Council  of 
Industrial  Design.  7.  A  photograph  of  ‘Fiesta’  soup  bowls  made 
by  Brookes  and  Adams  Ltd.  and  reproduced  by  permission  of 
the  manufacturers. 

1.  A  photograph  of  an  industrial  bucket  made  by  Dohm  Ltd. 
and  reproduced  by  courtesy  of  Design  Magazine.  2.  A  photo¬ 
graph  of  a  Kodak  camera  reproduced  by  permission  of  the  manu¬ 
facturers.  3.  A  photograph  of  a  layette  basket  designed  by  David 
Powell  and  made  by  Ekco  Plastics  Ltd.  It  is  reproduced  by  cour¬ 
tesy  of  Design  Magazine.  4.  Photograph  supplied  by  the  Council 
of  Industrial  Design  of  a  ‘Courier’  cordless  shaver  manufactured 
by  Milward  &  Sons  Ltd.  5.  A  photograph  of  a  miniature  circuit 
breaker  designed  by  John  Vale  and  made  by  J.  A.  Crabtree  & 
Co.  Ltd.  It  is  reproduced  by  courtesy  of  Design  Magazine.  6.  A 
photograph  of  a  darkroom  lamp  manufactured  by  Paterson  (Pro¬ 
ducts)  Ltd.  7-10.  Reproduced  by  permission  of  Monsanto  Chemi¬ 
cal  Company  St.  Louis,  Missouri,  U.S.A. 

1-9.  This  is  one  illustration  from  Masters  of  Modern  Art  pub¬ 
lished  in  1955  by  the  Museum  of  Modern  Art,  New  York,  U.S.A. 
10.  Reproduced  by  permission  of  Interiors  International  Ltd. 
11-13.  Drawings  by  the  author.  14.  Reproduced  by  permission  of 
Kandya  Ltd.  15,  16.  Photographs  supplied  by  the  Council  of 
Industrial  Design. 

1.  Reproduced  by  permission  of  the  British  Travel  and  Holi¬ 
days  Association,  ia.  Reproduced  by  permission  of  Eric  de  Mare. 
2.  A  microphotograph  of  the  structure  of  the  bone,  reproduced 
by  permission  of  Carl  Striiwe  from  his  book  Formen  des  Mikro - 
kosmos  published  by  Prestel  Verlag,  Munich,  Germany.  3. 
Reproduced  by  courtesy  of  the  Port  of  London  Authority.  4. 
Reproduced  by  permission  of  the  British  Travel  and  Holidays 
Association. 

1-5.  Drawings  by  the  author.  6.  A  diagram  from  Basic  Rein¬ 
forced  Concrete  Design  by  J.  A.  Reynolds,  published  by  Concrete 
Publications  Ltd.  in  1962  and  reproduced  by  permission  of 
the  author  and  publishers.  7.  Reproduced  by  permission  of  the 
French  Government  Tourist  Office.  8.  A  photograph  of  the 
water  tower  and  market  at  Caen,  La-Gueriniere,  France  designed 
by  Guillaume  Gillet  and  reproduced  by  permission  of  the  Cement 
and  Concrete  Association.  9.  A  photograph  of  the  Corso  Francia 
Viaduct,  at  Rome,  Italy  designed  by  Pier  Luigi  Nervi,  supplied 
by  the  Royal  Institute  of  British  Architects.  10.  A  photograph 
taken  during  the  construction  of  the  Birmingham  to  Preston 
motorway  showing  diaphragm  cones  being  fixed  into  beam  rein¬ 
forcement,  reproduced  by  permission  of  John  Laing  and  Son  Ltd. 

1.  A  photograph  of  the  Los  Manantiales  restaurant  at  Xochi- 
milio,  Mexico,  reproduced  by  permission  of  the  Cement  and 
Concrete  Association.  2.  Reproduced  by  permission  of  UNESCO. 
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3.  A  drawing  by  the  author.  4-6.  Reproduced  by  permission  of 
the  Cement  and  Concrete  Association. 

1.  A  photograph  of  the  memorial  centre  designed  by  Eero 
Saarinen  at  Milwaukee,  U.S.A.  reproduced  by  permission  of  the 
United  States  Information  Service.  2.  A  photograph  showing 
part  of  the  interior  of  the  Royal  Festival  Hall,  supplied  by  Simon 
de  Burgh  Galwey  and  reproduced  by  permission  of  The  Archi¬ 
tectural  Press  Ltd.  3.  A  photograph  of  the  municipal  theatre  at 
Gelsenkirchen,  reproduced  by  permission  of  the  Bildstelle  der 
Stadt,  Gelsenkirchen,  West  Germany.  4.  A  photograph  of  the 
Wentbridge  viaduct  over  the  Doncaster  by-pass  reproduced  by 
permission  of  the  Taylor  Woodrow  Group.  5.  A  photograph  of 
the  Chapel  of  the  Holy  Cross  at  Sedona,  Arizona,  U.S.A.  repro¬ 
duced  by  permission  of  the  United  States  Information  Service. 

1.  Author’s  photograph.  2.  Reproduced  by  permission  of  the 
Swiss  National  Tourist  Office.  3.  Reproduced  by  permission  of 
Stanton  and  Staveley  Ltd.,  Nottingham.  4.  A  photograph  of  the 
mast  of  the  Canberra  reproduced  by  permission  of  P.  &  O.  Orient 
Lines  Management.  5.  Reproduced  by  permission  of  Necchi 
(Great  Britain)  Ltd.  6.  A  photograph  showing  a  design  by  Richard 
Buckminster  Fuller  reproduced  by  permission  of  the  United 
States  Information  Service. 

1,  2.  Two  photographs  of  the  ice  rink  at  Yale  University  repro¬ 
duced  by  permission  of  the  United  States  Information  Service. 

3.  A  photograph  of  the  Derby  Racer  at  Blackpool  designed  by 
Howard  V.  Lobb  supplied  by  the  Royal  Institute  of  British 
Architects.  4.  A  photograph  of  a  plastic  wheelbarrow,  designed 
by  Martyn  Rowlands,  reproduced  by  permission  of  the  Shell 
Chemical  Company  Ltd. 

1-7.  Drawings  by  the  author.  8-1 1.  Photographs  reproduced 
by  permission  of  the  trustees  of  the  British  Museum  (Natural 
History).  12,  13.  These  are  photographs  of  two  dioramas  in  the 
British  Museum  (Natural  History).  They  are  from  a  sequence 
describing  the  evolution  of  the  horse  and  are  reproduced  by 
permission  of  the  trustees  of  the  Museum. 

1-8.  Reproduced  from  J.  Z.  Young’s  The  Life  of  Mammals  pub¬ 
lished  by  the  Clarendon  Press  in  1957.  9,  11.  Reproduced 
from  R.  B.  Heywood’s  Designing  by  Photoelasticity  published  by 
Chapman  &  Hall  Ltd.  in  1952.  10.  Reproduced  by  permission  of 
the  National  Physical  Laboratory,  Crown  Copyright  Reserved. 

1.  An  illustration  from  A  Handbook  of  Anatomy  for  Art  Students  by 
Arthur  Thomson  published  in  1936  by  Oxford  University  Press. 
2,  3.  Reproduced  from  Sir  D’Arcy  W.  Thompson’s  On  Growth 
and  Form  published  by  the  Cambridge  University  Press  in  1952. 

4.  Reproduced  by  permission  of  the  British  Travel  and  Holidays 
Association.  5-7.  Reproduced  from  J.  Z.  Young’s  The  Life  of 
Mammals  published  by  the  Clarendon  Press  in  1957.  8.  Repro¬ 
duced  from  Sir  D’Arcy  W.  Thompson’s  On  Growth  and  Form ,  pub¬ 
lished  by  the  Cambridge  University  Press  in  1952. 
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pages  50-51 


pages  52-53 


pages  54-55 


pages  56-57 


pages  58-59 


1-4.  Reproduced  from  J.  Z.  Young’s  The  Life  of  Mammals  pub¬ 
lished  by  the  Clarendon  Press  in  1957.  5,  6.  These  illustrations 
are  redrawn  by  the  author  from  Andreas  Feininger’s  Anatomy  of 
Nature  published  by  Thomas  Yoseloff,  U.S.A.  in  1956  by 
permission  of  the  publishers.  7.  Reproduced  by  permiss¬ 
ion  of  the  trustees  of  the  British  Museum  (Natural  History) . 
8,  9.  These  photographs  are  reproduced  from  Andreas  Fein¬ 
inger’s  Anatomy  of  Nature  published  by  Thomas  Yoseloff,  U.S.A. 
in  1956  by  permission  of  the  publishers.  10,  xi.  Drawings  by  the 
author.  12.  An  illustration  from  Wealth  from  the  Ground  by  Walter 
Shepherd  published  by  Weidenfeld  &  Nicolson  Ltd.,  1962.  13.  A 
drawing  by  the  author. 

1.  A  photograph  of  the  Temple  of  Poseidon  at  Sounion  taken  by 
D.  A.  Harissiadis,  Athens,  and  reproduced  by  permission  of  the 
photographer,  Bennett  Associates  (London)  Ltd.  and  the  Greek 
Government.  2.  Author’s  photograph  of  Fountains  Abbey.  3.  A 
photograph  of  The  Parthenon  reproduced  by  permission  of 
Bennett  Associates  (London)  Ltd.  and  the  Greek  Government. 
4.  A  photograph  of  Chartres  reproduced  by  permission  of  the 
French  Government  Tourist  Office.  5-7.  Drawings  by  the  author. 
8.  A  drawing  by  the  author  originally  published  in  Houses  by  E. 
O’Donnell  one  of  the  booklets  in  the  Third  Museum  Bookshelf, 
Modern  Centuries  1600-1960  a.d.  edited  by  C.  B.  Firth  and  pub¬ 
lished  by  Ginn  and  Company  Ltd.  in  1964. 

1-3.  Drawings  by  the  author.  4.  A  photograph  of  the  spectacle 
‘Son  et  Lumiere’  at  La  Basilique  de  Vezelay  taken  by  Lucien 
Viguier  and  reproduced  by  permission  of  the  French  Government 
Tourist  Office.  5.  A  diagram  of  Pavia  Cathedral  reproduced 
from  Sir  Bannister  Fletcher’s  History  of  Architecture  on  Comparative 
Method  published  in  1951  by  The  Athlone  Press  Ltd.  6.  St. 
Cirq-La-Popie,  Lot,  S.W.  France.  This  photograph  is  reproduced 
by  permission  of  the  French  Government  Tourist  Office.  7.  A 
photograph  of  the  north  aisle  in  Durham  Cathedral  reproduced  by 
permission  of  F.  H.  Crossley. 

1-11.  Drawings  by  the  author.  12.  A  photograph  of  Lincoln 
Cathedral  taken  by  A.  F.  Kerstig  and  reproduced  with  his  per¬ 
mission.  13.  A  diagram  of  Westminster  Abbey  reproduced  from 
Sir  Bannister  Fletcher’s  History  of  Architecture  on  Comparative 
Method. 

1 .  A  drawing  by  the  author.  2.  Reproduced  by  permission  of  the 
French  Government  Tourist  Office.  3,  4.  Two  drawings  showing 
the  external  bays  of  a  Romanesque  and  a  Gothic  (curvilinear) 
cathedral  reproduced  from  Sir  Bannister  Fletcher’s  History  of  Archi¬ 
tecture  on  Comparative  Method.  5.  This  photograph  of  Chartres  is 
reproduced  by  permission  of  the  French  Government  Tourist 
Office.  6.  St.  Cirq-La-Popie,  Lot,  S.  W.  France,  a  photograph 
reproduced  by  permission  of  the  French  Government  Tourist 
Office.  7.  A  photograph  of  the  church  of  St.  Etienne,  Limoges, 
reproduced  by  permission  of  the  French  Government  Tourist 
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Office.  8.  A  photograph  of  the  gothic  arcades  at  Monpazier, 
France,  reproduced  by  permission  of  the  French  Government 
Tourist  Office. 

i,  2.  Drawings  by  the  author.  3-8.  Photographs  supplied  by 
the  Victoria  and  Albert  Museum,  Grown  Copyright  Reserved. 

1,  2.  Diagrams  reproduced  from  Jet  Propulsion  by  David  Evans 
published  by  Weidenfeld  and  Nicolson  Ltd.  in  1963.  3.  Repro¬ 
duced  by  permission  of  Vickers  Ltd.  4.  Reproduced  by  permission 
of  Westland  Aircraft  Ltd.,  Saunders-Roe  Division.  5.  Repro¬ 
duced  by  permission  of  Britten-Norman  Ltd.  6-9.  Reproduced 
by  courtesy  of  Design  Magazine ,  the  magazine  of  the  Council  of 
Industrial  Design.  These  were  originally  published  in  the  May 
1962  issue  of  the  magazine. 

1.  Reproduced  by  permission  of  B.O.A.C.  2.  Reproduced  by 
permission  of  the  Societa  Richerche  Impianti  Nucleari,  Milan, 
Italy.  3.  A  photograph  of  a  Roman  cutler’s  shop  reproduced  by 
permission  of  the  Director  of  the  Sheffield  City  Museum.  4,  5 
Reproduced  by  permission  of  C.  J.  Lytle  (Advertising)  Ltd. 
6.  A  drawing  by  the  author.  7-1 1.  Photographs  supplied  by  the 
Council  of  Industrial  Design  and  reproduced  by  permission  of 
the  General  Post  Office.  12,  13.  Drawings  by  the  author. 

1,  2.  Drawings  by  the  author  originally  published  in  Men  of 
the  Stone  Age  by  A.  F.  Titterton.  3,  4,  5.  Drawings  by  the  author. 
6,  7.  Photographs  supplied  by  the  Victoria  and  Albert  Museum, 
Crown  Copyright  Reserved. 

1,  2.  Drawings  by  the  author.  3,  4.  Redrawn  by  the  author 
from  illustrations  in  A  History  of  Technology  edited  by  C.  Singer 
and  published  by  Oxford  University  Press  in  1954.  5,  6.  Repro¬ 
duced  by  permission  of  UNESCO.  7.  A  photograph  of  the  water 
tower  on  Margaret  Island,  Budapest,  Hungary,  reproduced  by 
permission  of  the  Cement  and  Concrete  Association.  8.  A  photo¬ 
graph  of  the  water  tower  at  Orebro,  Sweden,  reproduced  by 
permission  of  the  Cement  and  Concrete  Association.  9.  A  dia¬ 
gram  of  the  Swedish  water  tower,  reproduced  by  permission  of 
the  Cement  and  Concrete  Association. 

1.  Reproduced  by  courtesy  of  the  trustees  of  the  British  Mus¬ 
eum.  2.  Reproduced  by  courtesy  of  Associated-Rediffusion  Ltd. 
3.  A  drawing  by  the  author  originally  published  in  Furniture  by 
E.  O’Donnell.  4.  Photograph  supplied  by  the  Victoria  &  Albert 
Museum,  Crown  Copyright  Reserved.  5.  Reproduced  by  cour¬ 
tesy  of  Associated-Rediffusion  Ltd.  6.  This  photograph  is  taken 
from  the  Art  Journal  Illustrated  Catalogue  for  the  1851  Exhibition 
published  by  George  Virtue  Ltd.  7.  Reproduced  by  permission  of 
Dolcis  Ltd. 

1.  A  photograph  of  the  newly  constructed  New  Zealand  House 
reproduced  by  permission  of  The  Architectural  Press  Ltd.  2. 
This  photograph  of  Ely  Cathedral  was  taken  by  J.  K.  St.  Joseph, 
Crown  Copyright  Reserved.  3.  Photograph  supplied  by  the  Royal 
Institute  of  British  Architects.  4,  5,  6.  Drawings  by  the  author 


pages  60-61 
pages  62-63 


pages  64-65 


pages  66-67 


pages  68-6g 


pages  70-71 


pages  72-73 


43 


Part  2  Picture  Sources 


pages  74-75 


pages  76-77 


pages  78-75 


pages  80-81 


pages  82-85 


pages  84-85 


pages  86-87 


originally  published  in  Furniture  by  E.  O’Donnell.  7.  Reproduced 
by  permission  of  Rees  Remode  Ltd. 

1,  2.  Photographs  of  Starcross  School,  St.  Pancras  reproduced 
by  permission  of  the  London  County  Council.  3.  Reproduced  by 
permission  of  the  London  County  Council.  4.  This  photograph  of 
Norwich  Town  Hall  is  reproduced  by  permission  of  the  Editor  of 
the  Architectural  Review.  5.  Photograph  supplied  by  the  Royal 
Institute  of  British  Architects. 

1,  2.  Reproduced  by  permission  of  British  Railways.  3.  This 
photograph  of  Harlow  Station  is  also  reproduced  by  permission 
of  British  Railways.  4.  Author’s  photographs  of  buildings  in 
North  London.  5.  Reproduced  by  permission  of  Chrysler  Inter¬ 
national  S.A. 

1.  Photographs  supplied  by  the  Council  of  Industrial  Design. 

2.  This  photograph  is  taken  from  the  Art  Journal  Illustrated  Cata¬ 
logue  for  the  1851  Exhibition  published  by  George  Virtue  Ltd. 

3.  This  photograph  of  an  electric  light  fitting  made  by  Osram 
(G.E.C.)  Ltd.  was  supplied  by  the  Council  of  Industrial  Design. 

4.  This  photograph  of  a  refectory  table  made  by  Sterling 
Furniture  was  supplied  by  the  Council  of  Industrial  Design. 

5.  Photograph  supplied  by  the  Council  of  Industrial  Design. 

6.  Photograph  supplied  by  the  Council  of  Industrial  Design 
and  reproduced  by  permission  of  Barnaby’s  Ltd.  7-10.  Photo¬ 
graphs  reproduced  by  permission  of  the  Council  of  Industrial 
Design. 

1.  A  drawing  by  the  author.  2,  3.  Reproduced  by  permission  of 
S.  Smith  and  Sons  (England)  Ltd.  4-7.  These  photographs  of 
Selticon  clocks  are  reproduced  by  permission  of  The  Universal 
Escapement  Ltd.  Switzerland.  8.  A  diagram  by  Anelo  Mangia- 
rotti  of  Milan  reproduced  from  What  is  Selticon?  published  by  the 
manufacturers  in  1961. 

1.  Reproduced  by  permission  of  Lucien  Herve.  2.  Reproduced 
from  Le  Corbusier  1510-1560  published  by  Editions  Girsberger  of 
Zurich  and  published  in  England  through  Alec  Tiranti  Ltd.  3. 
Reproduced  by  permission  of  Lucien  Herve.  4.  Reproduced  by 
permission  of  SPADEM.  5.  This  illustration  is  reproduced  from 
Le  Corbusier’s  My  Work  published  by  The  Architectural  Press 
Ltd.  in  1961. 

1.  Reproduced  by  permission  of  SPADEM.  2.  These  illustra¬ 
tions  are  reproduced  from  Le  Corbusier’s  My  Work  published  by 
The  Architectural  Press  Ltd.  in  1961.  3.  This  photograph  from 
the  Studio  Herbert,  Fougerolles  was  taken  for  the  Societe  Im- 
mobiliere  de  Notre  Dame  du  Haut.  4.  Reproduced  by  permission 
of  Lucien  Herve. 

1.  This  photograph  reproduced  by  permission  of  the  Govern¬ 
ment  of  India  Tourist  Office  shows  the  observatory  at  Delhi 
built  in  1710  by  Jai  Singh.  2,  3.  Reproduced  by  permission  of 
The  Architectural  Press  Ltd.  4,  5.  A  photograph  of  the  model  of 
the  new  swimming  pool,  part  of  the  buildings  for  the  Physical 
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Education  Department  and  Sports  Centre  at  Birmingham  Uni¬ 
versity  designed  by  Chamberlain,  Powell  &  Bon,  reproduced  by 
permission  of  the  architects.  6.  Reproduced  by  permission  of  The 
Architectural  Press  Ltd. 

i.  This  photograph  of  an  electric  light  made  by  the  Electric 
Light  Manufacturers  Ltd.  was  supplied  by  the  Council  of  Indus¬ 
trial  Design.  2.  Reproduced  by  permission  of  the  London  County 
Council.  3.  The  photograph  of  a  rocking  horse  made  by  Wilkahn, 
Wilkening  and  Hanske,  of  Germany  was  supplied  by  the  Council 
of  Industrial  Design.  4.  The  photograph  of  the  modern  telephone 
was  supplied  by  the  Council  of  Industrial  Design  and  is  repro¬ 
duced  by  permission  of  the  General  Post  Office. 

The  photographs  of  the  shells  and  the  nuts  were  taken  by  the 
author;  that  of  the  orange  was  supplied  by  the  South  African 
Citrus  Exchange  Ltd. 

1.  A  drawing  by  the  author.  2.  Reproduced  by  permission  of 
the  trustees  of  the  British  Museum  (Natural  History) .  3.  A  draw¬ 
ing  by  the  author.  4.  This  photograph  of  a  pendant  light  fitting 
manufactured  by  Troughton  &  Young  Ltd.  was  supplied  by  the 
Council  of  Industrial  Design.  5.  A  photograph  of  The  Erethium 
reproduced  by  permission  of  Bennett  Associates  (London)  Ltd. 
and  the  Greek  Government.  6.  This  photograph  is  reproduced 
from  Andreas  Feininger’s  Anatomy  of  Nature  published  by  Thomas 
Yoseloff,  U.S.A.  in  1956  by  permission  of  the  publishers. 

1.  A  photograph  of  an  eighteenth-century  Persian  glass  sprinkler, 
reproduced  by  courtesy  of  the  trustees  of  the  British  Museum. 
2,  3.  Reproduced  by  courtesy  of  the  trustees  of  the  British  Mus¬ 
eum.  4.  Reproduced  by  permission  of  Whiteley  Electrical  Radio 
Company  Ltd.  5.  Reproduced  by  permission  of  Mullard  Ltd. 
6.  Reproduced  by  permission  of  the  United  Kingdom  Atomic 
Energy  Authority.  7.  Reproduced  by  permission  of  the  Skefko 
Ball  Bearing  Company  Ltd.  8.  Reproduced  by  permission  of 
Mullard  Ltd.  9.  A  Shell  Photograph. 

1.  Reproduced  by  permission  of  Mullard  Ltd.  2.  Crown  Copy¬ 
right  Reserved.  3-6.  Photographs  and  drawings  reproduced  by 
permission  of  David  du  R.  Aberdeen  and  Partners. 

1,  2,  3.  Photographs  supplied  by  the  Council  of  Industrial 
Design.  4.  A  photograph  of  a  sugar  bowl  designed  by  Peter  Wall 
for  Josiah  Wedgwood  &  Sons  Ltd.  It  was  supplied  by  the  Council 
of  Industrial  Design  and  reproduced  by  permission  of  the  manu¬ 
facturers.  5.  A  photograph  of  an  hors  d’oeuvres  dish  supplied  by 
the  Council  of  Industrial  Design.  6.  Photograph  supplied  by  the 
Council  of  Industrial  Design.  7.  A  photograph  of  a  wine  jar 
designed  by  Ruth  Duckworth  supplied  by  the  Council  of  Indus¬ 
trial  Design.  8.  A  photograph  of  a  plastic  beaker  manufactured 
by  Mendle  Brothers  Ltd.,  supplied  by  the  Council  of  Industrial 
Design. 

1,  2.  These  photographs  taken  in  Cambridge  are  reproduced 
by  permission  of  The  Architectural  Press  Ltd.  3,  4.  Reproduced 
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by  permission  of  UNESCO.  5,  6,  7.  Reproduced  by  permission  of 
Tibor  Ltd. 

1,  2.  Drawings  by  the  author.  3,  4.  Photographs  taken  by  the 
author  at  Mesa  in  Tuscany,  Italy.  5.  A  drawing  by  the  author. 

A  photograph  of  the  Swedish  artist  Stig  Lindberg  at  work, 
reproduced  by  permission  of  the  Swedish  National  Tourist  Office. 

1-4.  Drawings  by  the  author. 

The  photograph  on  page  104  shows  a  panel  from  a  stained  glass 
window  in  the  south  transept  of  the  nave  in  Canterbury  Cath¬ 
edral.  It  was  supplied  by  the  Victoria  and  Albert  Museum, 
Crown  Copyright  Reserved.  The  photograph  on  page  105  of  the 
Oseberg  ship  was  supplied  by  the  Mansell  Collection. 

1.  This  photograph  shows  a  detail  of  a  Canaletto  painting,  On 
the  Grand  Canal  Venice.  It  is  reproduced  by  courtesy  of  the 
trustees  of  the  National  Gallery.  2.  This  illustration  was  redrawn 
by  the  author  from  a  bas-relief  from  Heralaneum  now  in  the 
Museum  at  Naples,  Italy.  3.  This  photograph,  supplied  by  the 
Council  of  Industrial  Design,  shows  a  light  fitment  designed  by 
John  and  Sylvia  Reid  and  manufactured  by  Rotaflex  Ltd. 

4.  Reproduced  by  permission  of  Alfred  Goslet  &  Company  Ltd. 

5.  A  photograph  supplied  by  Barnaby’s  Picture  Library  London. 

6.  A  photograph  supplied  by  the  Victoria  and  Albert  Museum, 
Crown  Copyright  Reserved.  7,  8.  A  drawing  by  the  author  of  a 
Glastonbury  pottery  bowl  originally  published  in  The  Bronze  Age 
and  Early  Iron  Age  by  A.  F.  Titterton.  9.  Reproduced  by  permission 
of  Adamsez  Ltd. 

1,  2.  Reproduced  by  permission  of  the  British  Motor  Corpora¬ 
tion.  3,  4.  Photographs  supplied  by  the  Council  of  Industrial 
Design.  5.  This  photograph  of  an  X-ray  of  Foraminifera,  was 
taken  by  J.  V.  Brown  and  is  reproduced  with  his  permission. 

6.  This  photograph  of  a  fountain  designed  by  Kenneth  Martin, 
was  reproduced  by  permission  of  the  London  County  Council. 

7.  This  photograph  of  the  Fountain  at  the  Festival  of  Britain 
1951  is  reproduced  by  permission  of  the  London  Electrotype 
Agency. 

1.  The  organ  in  the  Abbey  Church  at  Melk,  reproduced  by 
courtesy  of  the  Austrian  State  Tourist  Office.  2,  3,  4.  A  photo¬ 
graph  of  a  passage  from  Bach's  Ornaments  by  Walter  Emery 
published  by  Novello  &  Company  Ltd.  It  is  an  explanation  of 
various  signs  showing  how  to  play  certain  ornaments  neatly.  It 
was  probably  drawn  up  in  1720  and  the  manuscript  is  in  the 
Library  of  the  School  of  Music,  Yale  University,  U.S.A.  5,  6. 
Reproduced  by  permission  of  John  Laing  and  Sons  Ltd. 

1.  Photograph  supplied  by  the  Royal  Institute  of  British 
Architects.  2.  A  photograph  showing  details  of  stone  carvings  in 
Chartres  Cathedral  reproduced  by  permission  of  the  French 
Government  Tourist  Office.  3.  A  photograph  supplied  by  the 
Council  of  Industrial  Design  showing  an  earthenware  hen 
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designed  by  Jean  Webster  and  manufactured  by  Llangollen 
Pottery. 

i.  Reproduced  by  permission  of  The  Universal  Escapement 
Ltd.,  Switzerland.  2.  Reproduced  by  permission  of  S.  Smith  and 
Sons  (England)  Ltd.  3,  4.  Photograph  supplied  by  the  Council  of 
Industrial  Design. 

1,  2.  Reproduced  by  permission  of  the  London  County  Council. 
3.  A  photograph  of  a  wood  engraving  by  Thomas  Bewick.  4-9.  A 
photograph  and  drawings  by  the  author  based  on  illustrations 
from  Sir  D’Arcy  W.  Thompson’s  On  Growth  and  Form  published 
by  Cambridge  University  Press  in  1952. 

1,  2.  Reproduced  by  permission  of  Wilkinson  Sword  Ltd. 
3.  Reproduced  by  permission  of  Sam  Lambert.  4,  5,  6.  Drawings 
by  the  author.  7.  Reproduced  by  permission  of  Sam  Lambert. 
8.  Author’s  photograph.  9,  10.  Reproduced  by  permission  of 
Wilkinson  Sword  Ltd.  11.  Photograph  supplied  by  the  Council 
of  Industrial  Design  and  reproduced  by  permission  of  Wilkinson 
Sword  Ltd. 

1,  2,  3.  Drawings  by  the  author.  4-8.  Reproduced  by  permis¬ 
sion  of  the  London  County  Council. 

1-4.  Reproduced  by  permission  of  the  London  County  Council. 

i.  Reproduced  by  permission  of  Fox  Photos  Ltd.  2,  3.  Repro¬ 
duced  by  permission  of  Margaret  Harker.  4,  5.  Reproduced  by 
permission  of  The  Architectural  Press  Ltd. 

1-6.  Diagrams  and  a  photograph  reproduced  by  permission  of 
the  London  County  Council.  7,  8.  Reproduced  by  permission  of 
The  Architectural  Press  Ltd.  9,  10.  Reproduced  by  permission  of 
Fox  Photos  Ltd. 

1,  2.  Reproduced  from  the  Royal  Collection  at  Windsor  by 
gracious  permission  of  H.M.  The  Queen.  3.  A  photograph  show¬ 
ing  sketches  from  the  notebook  of  Villard  de  Homecourt.  4.  Re¬ 
produced  by  permission  of  the  Museum  of  Modern  Art,  New 
York,  U.S.A.  5.  Photograph  supplied  by  the  Council  of  Industrial 
Design. 

1.  Reproduced  by  permission  of  David  du  R.  Aberdeen  and 
Partners.  2.  Photograph  supplied  by  the  Council  of  Industrial 
Design  and  reproduced  by  permission  of  the  manufacturers.  3. 
Reproduced  by  permission  of  I.B.M.  Ltd.  4,  5.  Two  photographs 
of  the  Willerby  ‘Vogue’  Caravan  manufactured  by  Bakelite  Ltd. 
and  reproduced  with  the  manufacturers’  permission. 

Two  photographs  on  the  left-hand  page  show  part  of  Norwich 
before  and  after  it  was  rebuilt.  They  were  supplied  by  the  Civic 
Trust.  Four  photographs  on  the  right-hand  page,  of  the  room 
interior,  the  china,  the  industrial  machinery  and  the  woven 
materials  were  supplied  by  the  Council  of  Industrial  Design.  The 
photograph  at  the  foot  of  the  right-hand  page  was  supplied  by  the 
London  County  Council  and  is  reproduced  with  its  permission. 
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Council  of  Industrial  Design,  28  Haymarket,  London  w  1 
Royal  Society  of  Arts,  John  Adam  Street,  Adelphi,  London 
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Industrial  Design  Committee  of  Federation  of  British  Indus¬ 
tries,  21  Tothill  Street,  Westminster,  London  swi 

Society  of  Industrial  Artists  and  Designers,  7  Woburn 
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Royal  Institute  of  British  Architects,  66  Portiand  Place, 
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